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Page  31. 

Chapter  III, 

PRESSES  FCR  DIE  FORGING  Ci  LIGHT  ALLOYS. 

1.  Constructions/designs. 

The  constructions/designs  cf  the  first  stamping  machines, 
created  at  the  end  cf  the  30th,  the  beginning  40»s,  as  a  rule, 
repeated  the  construction s/desi cr s  cf  powerful/thick  forging  presses, 
i.e.,  they  were  four-roll  with  the  tase  parts  in  the  form  of  the 
one-piece/entire  or  ecu pcsite/ccrpcund  castings  of  large  mass.  The 
production  potentialities  of  the  Heavy  Machine  building  Plants  at 
that  time  did  not  make  it  possible  to  manufacture  fer  the  part  of 
large  masses  and  overall  dimensions,  than  the  part  cf  press  by 
effcrt/fcrce  15000  T  (Fig,  19).  Fcr  example,  column  had  a  diameter 
along  the  thread  840  mm,  and  the  length  cf  14480  mm,  irs  mass  was 
equal  to  57.5  m;  upper  crcss-teai  ccnsists  of  five  casts:  twe  mass  cn 
40  m  each  and  three  -  on  62  a  each.  Mobile  anc  lower  cross-beams  were 
coirprised  of  thrae  casts  each,  nciecver  the  mass  of  the  greases-. 
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casting  was  egual  to  105  i . 

Pr^ss  by  af f crt/fo rce  3CC00  T  (Fig.  20)  is  made  eight-column.  It 
consists  as  of  two  presses  each  cf  which  develops  affcrt/fcrc?  15000 
T.  These  presses  are  corrected  ce re ra 1/co Kmcn/total  -  mobile  and 
lower  (by  base/rcot)  crcss-beams,  made  from  the  powerful/thick  cast 
bea  trs/g  ul  lie  s.  Diamater  cf  cclusns  805  aim  the  length  of  2  12CC  a. 

The  characteristic  cf  pc  we  rf  ul/thic'x  presses  ef  f  crt/for  c  e  1  5000 
and  30000  T  "Shletnan"  is  elver  in  ""Table  4  [  29  j. 

In  France  in  1939  by  firm  femua  was  constructed  the  first  small 
stamping  machine  with  effcrt/fcrce  20000  T  (Fig.  2  1),  whose  working 
cylinders  were  combined  with  feur  (cf  eight)  columns.  Remaining 
columns  are  attached  in  tie  lower  cross-beam  and  are  guides  for  the 
upper  cross-beam.  Press  has  t wc  cress-beaus ,  mass  &45  m  the  operating 
pressure  cf  lijuid  500  kgf/cm2.  Si zes/di man  si ens  cf  table  2500x1500 
mm,  the  open  height/altitude  cf  15CC  mm,  the  greatest  course  400  mm. 

In  England  the  firm  Levi  irtc  the  30’s  put  into  operation  of 
presses  by  effort/force  12300  T  (Fig.  22):  a  number  cf  woricir  ) 
cylinders  3,  the  sizes/di  :re  rsiers  cf  faul<=  3960x  18  30  am,  the  open 
height/altitude  of  3650  mu,  the  greatest  course  3050  mm,  tn<?  overall 
height  cf  press  17100  mu. 
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Firm  Levi  created  the  original  constructicr./dcsign  cf 
powerful/thick  stamping  irachire,  special  features/peculiarities 
which  is  the  use/ap pi icat icn  cf  scuare  strut-  thrusts,  assembled 


the  forged  plates/slabs  and  tra rs nitting  effort  by  hammer  heads 
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the  cast  cross  bars.  Basic  cross-teams  (mobile  and  tase/rcot)  are 
made  in  the  form  of  bundles  frcm  forged  plates/slabs. 

Pr^ss  by  effcrt/force  3  150C  T  (Fig.  25a)  has  four  struts  (two 
frames),  while  presses  ty  effcrt/fcrce  4450  C  1  (Fig.  25b)  -  six 
struts  (three  frames).  Each  strut  consists  of  taree  plates/slabs  in 
mass  110  m  each.  The  mass  of  each  cross  bar  of  press  by  effcrt/force 
31500  T  is  190  m,  and  press  ty  effcrt/force  44500  T  -  250  m. 

Page  36. 

The  wording  cylinders  cf  these  presses  the  cylinders  of  these 
presses  are  placed  under  the  tase/rcot,  which  is  for  them  support.  As 
a  result  to  the  ef fort/ fc zee ,  developed  with  working  cylinders,  is 
added  another  effort/force  from  the  mass  cf  press  (besides  table). 

3y  the  Soviet  Machine  Puildirg  Plants  approximately/exemplarily 
at  the  same  time,  that  also  ir  the  USA,  were  created  the  presses  with 
effort/forcs  30000  and  75000  T.  The  construction  cf  these  presses 
preceded  extensive  research  work  cn  the  study  of  technology  cf 
stamping  ana  its  effect  cr  the  leading  of  presses  [ 24}. 
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Table  4.  Technical  charactsrist  ic  cf  presses  ty  effctx/force  15000 


and  300CC  T  "  Sh  le  oa  n 11 . 
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Key:  (1).  Parameters.  (2).  Press  ly  effor 

t/forca  in 

T.  (3).  pressure 

of  working  fluid  in  kgf/c«2. 

(4).  Kuitber 

cf  working 

cylinders.  ( 5)  . 

Sizes/dimensions  of  table  in 

no .  (6).  Open  height/altitude  ir  mm. 

(7)  .  Greatest  course  in  no. 

(€)  .  Overall 

diversions 

cf  press  in  in. 

(9).  in  plan/layout.  (10).  he  ig  It/ a  ititud  e  above  fleer  level.  (11). 
overall  height.  (12).  Mass  cf  press  in  m. 
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The  technical  characterist ic  cf  the  hydraulic  presses, 
constructed  to  the  USA,  is  giver  ic 'Table  5  [ 29  ]. 

These  investigations  showed  that  the  used  by  foreign  fir  us 
constructive  solutions  dc  net  satisfy  the  requirements  of  obtaining 
cn  the  presses  of  the  precision  die-forged  forgings.  None  of  the 
described  constructions/designs  fer  the  powerful/thick  presses  by  the 
effort/force  of  more  than  45000  T  cculd  be  used  as  a  result  cf  the 
fact  that  preparaticn  of  their  parts  was  limited  to  the  possibilities 
of  the  Heavy  Machine  Building  Elarts. 

As  it  will  be  shewn,  the  effect  of  the  c  cnstruction/desi  gn  of 
press  on  the  precisior/accuracy  of  the  die-forged  forgings  in  assence 
is  developed  in  the  deviations  cf  their  thickness  due  tc  joint 
elastic  deformation  cf  cress- teams ,  die  base-plates  and  die/stamp, 
elastic  warping  of  dies/staaps  and  under-stamping  blocks,  anc  also  of 
rotation  cf  the  crosshead  with  the  eccentric  loading  and 
corresponding  misalignment  of  the  upper  die. 


Therefore  assemblies  and  parts  of  the  po  vierf  ul/thick  stamping 
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machines,  created  with  Scvi.et  industry,  have  tha  increased  rigidity 
for  warning/pra venting  the  misalignnents  of  the  crosshead  with  its 
eccentric  loading  are  usee  special  systems. 

The  mounting  of  stamping  hydraulic  machine  by  the  effort/force 
30000  T  cf  UZTM  [Oral  Heavy  Hachirery  Plant]  (Fig.  26)  has  ccluran 
construction/design.  The  sizes/  c'i  ne  rsions  of  effective  area  cf 
bolster  are  10000x3300  sir,  the  eper  height/altitude  of  30C0  mm,  the 
greatest  coursa  cf  the  crcssbead  15C0  mm. 
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Table  5.  Technical  charactarist ic  cf  stamping  hydraulic  machines  by 
effort/fcrce  31500  and  44500  T,  constructed  ir  the  USA. 
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Key:  (1).  Parameters.  (2).  Press  fry  effort/force  in  T.  (3).  "United”. 
(4).  "Levi”.  (5).  "places".  (6).  pi  essure  of  working  fluid  in 
kgf/cm2.  (7).  Number  cf  working  cylinders.  (8).  Sizes/dimer.si  cns  of 
table  in  in.  (9).  Open  height/altitude  in  mm.  (10).  Greatest  course 
in  mm.  (11).  Overall  diirecsicns  cf  press  in  rair.  (12).  haight/altitude 
above  floor  level.  (13).  overall  freight.  (14).  iass  cf  press  in  m. 

Page  39. 


In  Fr ess  eight  working  cylinders.  The  extensible  table,  designed  fcr 
the  load  600  T,  has  a  ccurse  8OC0  on.  For  the  remove  1/d ista rce  from 
the  die/stamp  of  finished  articles  is  a  system  of  knockouts. 


The  crosshead  and  the  base/rcct  cf  the  press  of  UZTrt  ir.  contrast 
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to  the  press  "Shleman"  cf  the  same  effort/forca  are  made  from  the 
bundles  of  the  rolled  plates/slats  with  a  thickness  cf  2 0  0  nun, 
fastened  by  pins. 

In  order  to  facilitate  the  wcrk  cf  eight  columns  in  the  case  of 
the  misalignment  cf  the  crcsstead,  in  its  guides  ara  used  the  elastic 
elastic  bushings,  which  partially  unload  columns  from  the  bending 
momen  ts. 

Doper  cross-beam  is  made  composite  from  four  welaed-cast 
bea  ms/gullies  in  mass  126  m  each,  manufactured  with  the  aid  cf 
electroslag  welding.  The  leams/cu 11 ies,  fasterad  in  pairs,  ferm  the 
three-dimensional/space  construct  icr/design  which  seemingly  consists 
of  twe  independant  parts. 

The  framing  of  cclumrs  in  the  upper  cross-beam  and  in  the  cress 
beams  of  the  base/root  cf  mounting  is  realized  with  the  aid  cf  the 
split  spacer  bushings,  which  eliminates  displacement  cr  rotation  cf 
columns  in  the  bearing  edge. 

The  installation/sstting  up  cf  press  on  the  foundation  is 
realized  with  the  aid  of  four  supports  with  tha  spherical  pillows  in 
the  upper  part.  The  elastic  pliability/ccmpliance  cf  supports  and  the 
rotation  of  spherical  pillows  prevert/warn  the  emergence  cf  the 
increased  loads  on  the  foundation  and  mounting  in  the  case  cf  the 
thermal  deformations  cf  the  latter  *ith  the  werk  cf  press. 
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Gn<=  cf  the  social  f  eatutos/jpculiacities  a  £  this  press  is 
■?c  ha  r. it  a  ti  cn  of  all  t echrclc pica  1  operations  of  srait-ing  ,  tegiinir.  : 
free  the  procedure  of  tlarss  cf  the  furnaca  ard  ending  .ith  packing 
finish®:  articles  ti  the  cccler.  Fcr  supply  a  ri  r s oc val /d is t a nee  of 
blanks  are  e  sta  ol  ish®d/ i  r  s  t  a  1  le  c  twe  lines  cf  aschasisas. 

Fundamentally  diffeicr.t  is  the  ccr.strnction/cosigr.  of  the 
iar  iest  in  the  world  press  ty  effcrt/force  7500  T  (Fig.  27).  Th  a 
mounting  ct  press  consists  cf  four  frame  sections.  Sections  ara 
corrected  with  oelow  fixed  crcss-heau,  and  cr  tep  -  cy  pc  wer  f  ul/th:  c  1 
bea  rs/ jul lie  s  (ler.g  itudiral  ccnrections/coo.  ounicaticr.s)  , 
arranged/ located  or.  the  differert  levels. 


i!j5fe5§gjg! 


DOC 


eicr>9ioi 


F  SC  l 


Pag<=  44. 

In  crdar  to  ensure  the  uniform  leading  of  table  and  crcssheac,  that 
have  large  area,  press  is  made  12-cylinder  (3  cylinders  in  each 
section)  . 

For  the  direction  cf  the  cressbead  during  the  idling,  and  also, 
in  erder  to  taka  the  appearing  during  the  stamping  horizontal 
ef f erts/f crces,  are  creviced  icr  four  circular  columns,  rigidly 
connected  with  the  crcsshead  and  which  slip  in  the  guiding  sujports, 
which  are  simultaneously  ccnneoticrs/communications  cf  frames.  The 
recurrent  course  of  the  crossbead  is  accomplished/realized  by  eight 
cylinders,  four  cf  which  are  ccrfcrclled,  and  the  ethers  are 
constantly  connected  with  the  pci p-and- hatter y  station. 

The  mounting  of  press  rests  cn  the  foundation  through  four 
spherical  pillows,  sstatl ished/instalied  under  the  cuter  frames,  and 
four  hydraulic  jacks,  established/!  rstalled  under  the  a  verage/raear. 
frames.  Jacks  are  intended  fer  decreasing  the  sa jging/def lection  of 
fixed  crcss-team  frem  their  cwn  mass  and  absorption  cf  its 
esc  illations  during  unloading  cf  press. 

Press  is  equipped  by  the  krcckcuts,  esta  tlis  he  d/ir.st  alle  d  in  th  = 
upper  and  lower  undar-sta mping  blocks,  and  also  by  the  complex  of 
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mechanization,  which  foresees  the  supply  cf  blanks  tc  rhe  press, 
their  packing  into  the  die/stamp  arc  removal/distance  after  stamping. 
Basic  parameters  cf  the  press:  the  cverall  dimensions  of  table 
160CCx35CC  mm,  the  open  height/altitude  of  45C0  mm,  the  greatest 
course  2000  mm. 

Characteristic  feature  cf  this  unique  press  is  the  fact  that  the 
parts  of  its  mounting  anc  crcssheaa  are  assembled  from  the  relied 
welded  plates/slabs.  Cress  tar  (horizontal  part  of  the  section) 
consists  cf  seven  plates/slabs  in  thickness  of  180  mm  each,  and  strut 
(vertical  part  of  the  section)  -  cf  six  plates/slabs  in  thickness  cf 
200  mm  each.  The  plates/slats  cf  cress  bars  a cd  struts  are  tightened 
by  the  pins  with  a  diameter  cf  10C  mm.  Mobile  and  lower  (tase/root) 
cross-beams  are  assembled  from  the  plates/slats  in  thickness  to  430 
mm,  tightened  by  pins.  Jerking  cylinders  are  made  welded- for ged  with 
the  support  to  the  bottom,  which  provides  their  strength. 

The  mass  of  parts  from  the  Fla tes/slabs ,  manufactured  from 
rolled  stock,  composes  65o/c,  tut  castings  dc  not  axcead  7o/o  of 
general/comaon/total  mass  cf  press.  Because  of  this  the  specific 
prime  cost  of  press  by  ef fert/f crce  75000  T  proved  tc  be  considerably 
lower  than  the  presses  cf  corner  column  ccn struction/aesign. 


The  manufacture  cf  press  by  effcrt/fcrce  75300  T  to  a 
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considerable  degree  contributed  tc  further  development  of  technology 
of  heavy  machine  building.  In  the  {recess  of  the  creation  of  this 
press  were  improved  and  fastened  electroslag  welding  cf  very  thick 
metal,  electreslag  girth  welding,  ultrasonic  quality  control  cf 
welded  joints,  strain/werk  hardenarc  the  heavily  leaded 
elements/cells  by  percussive  werk  bardening/peening,  the  methods  of 
the  roughing  and  finish  processing  cf  large-size  parts  on  the  stands 
and  much  ether  [25]. 

^ • 

Por  all  described  presses  are  characteristic  the  large 
sizes/dimensions  of  stairp  space  and  the  high  value  cf  workirc  stroke 
which  predetermines  their  use  fer  the  diverse  processes  cf  tbe 
deformation  cf  the  large-size  blanks  of  different  typical  dimensions 
These  presses  are  capable  cf  ccirpletely  ensuring  the  manufacture  of 
the  articles  of  the  frequently  chancing  ncmenclatur a.  Such  presses 
can  be  described  as  ger.eral-pur  pcse. 

The  increasing  necessity  fer  tbe  die-forced  forgings  led  to  the 
creation  together  with  tbe  general-purpose  ones  aEd  th^-.^peci  aiized 
presses.  The  fact  is  that  large  the  mass  and  tha  cost^value  cf 
general-purpose  presses  cculd  not  but  affect  the  ccst/value  cf  the 
manufactured  large-size  articles.  At  the  same  time  there  is  a  group 
of  parts  of  the  relatively  small  sizes/di  mansion-^  for  manufacturing 
which  can  be  used  the  presses  with  the  lew  sizes/dimensiens  cf  stamp 
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space  and  the  small  courses  cf  the  crossh«ad.  in  the  specialized 
press  installations/setti rgs  up  due  tc  the  decrease  cf  the 
nomenclature  of  the  manufactured  articles  it  is  possible  to  attain 
tha  ccnsideratla  decrease  of  overall  dimensions,  mass  and  ccst/value 
cf  machines,  periods  cf  thsir  i  rp ut/intrcduct ion  ir.tc  the  operation, 
increase  in  the  productivity,  r ed uc tion/desce rt  in  the  operating 
costs . 


The  parameters  of  the  first  pc werf ul/thich  small  specialized 
presses,  created  to  the  USSR,  are  given  in 'table  6  [15,  26]. 

In  these  presses  is  used  the  mounting  cf  tube 
construction/dasign,  which  is  simultaneously  actuating  cylinder.  In 
the  press  by  effort/force  150C0  1  (Fig.  28a)  the  mounting  is  made 
cne-piece/entire,  while  ir  the  press  by  effort/force  30000  T  (Fig. 
28b)  -  split,  tightened  by  pirs.  In  the  presses  extensively  are  used 
large  forgings  of  the  higt-alloy  steel  whcse  production  was  for  the 
first  time  mastered  during  the  manufacture  of  th3se  prasses. 
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Table  6.  Technical  characteristic  cf  the  specialized  small  stamping 
hydraulic  machines  by  effcrt/fcrce  15000  and  30000  T. 
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Key:  (1).  Parameters.  (2).  Press  ty  effcrt/force  in  T.  (3).  Pressure 
of  working  fluid  in  kgf/c«2.  (4).  Number  cf  working  cylinders.  (5). 

S izes/dimensions  of  table  in  mm.  (6).  Open  height/altitude  in  mm. 
(7).  Greatest  coursa  in  is.  (8).  Cverall  dimensions  of  press  in  mm. 
(9).  in  plan/layout.  (10).  he  ig tt/a ititude  above  fleer  level.  (11). 
overall  height.  (12).  Mass  cf  ptess  in  m.  (13).  Mass  of  press 
installation/setxing  up  ir  m. 


Pages  46-47. 


The  distinctive  special  f eature/pecrliarity  of  the  presses  indicated 
is  also  the  use  of  an  elevated  pressure  cf  working  fluid  (1CCG 
kgf/cm2) ,  that  also  made  it  pcssitle  to  fulfill  by  their  small  ones. 
However,  if  with  the  use/applicaticn  cf  presses  of  such 
ccnstructions/designs  are  solved  questions  cf  a  reduction/descent  in 
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cost/value  and  increase  ir  the  productivity,  then  are  not  solved  the 
problems  cf  an  increase  ir  the  precision/accuracy  of  stamping. 

During  the  creation  cf  the  ccrstruction/design  cf  the 
single-cylinder  specialized  presses  approached  elimination  during  the 
loading  cf  such  shortcomings  as  sagging  and  the  misalignments  (stamp 
set  of  such  presses  is  fastened  directly  to  the  plunger  of  working 
cylinder)  . 

The  saggings/deflect  ions  cf  crcss-Deams,  as  it  will  be  shown, 
have  secondary  value  fcr  the  precisicn/accuracy  and  in  the 
general-purpose  presses.  The  at  the  same  time  elastic  warping  of 
die/stamp  appears  also  in  the  specialized  presses,  and  its 
nonunif cr mity  with  the  eccentric  leadings,  including  the  misalignment 
of  moving  elements,  reaches  2.5  at/n  (with  the  eccentricity  150  mm)  . 
The  fact  is  that  in  contrast  tc  the  general-purpose  cnes  the  created 
specialized  presses  are  net  equipped  by  the  devices,  which 
automatically  eliminate  the  irisal  igrment  cf  meving  elements  with  the 
eccentric  loading. 

The  constructions/designs  cf  pewerf ul/thick  stamping  machines, 
developed  in  the  60' s,  they  indicate  the  appearance  of  a  tendency 
toward  the  creation  of  machines  with  the  smaller  metal  content,  but 
from  the  parameters,  which  cbtain  satisfaction  with  their 
sufficiently  general-pur pcse  cnes. 


v 


Fig.  28.  Prsss-ss  of  NK.1Z-VNI  JHETH  JSh  by  the  «=*  f f  ort/ f crc a:  a)  18000  T 
[  15  ];  b)  30000  T  [  26  ]. 

Key :  ( 1 )  .  Cours 9. 

Page  48. 


Thus,  the  assign  concept  cf  press  by  effcrt/rorcs  30000  1  with 
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t  ho  cy  liners,  ar rangad/lccat ed  directly  cn  t ha  columns  (Fig.  21) 


[2], 

dees  not  have  upper  cross¬ 

fceaa  in  the 

ccuon 

under st ending  of 

t  his 

word,  since  the  latter  is 

si  a  u  It  ar.se  us  ly  and 

the  cross r.eai.  All 

this 

made  it  possiols  tc  lower 

the  aass  cf 

press 

with  the 

retan 

ticn/presarvation/aaintain 

irg  cf  frae 

access 

to  thJ  dias/stamps 

ar.d  conveniences  in  their  mainten  a  nee /servicing.  A  press  car.  ta 
utilized  for  ootaining  the  articles  in  height  tc  300  m.  In  the 
presses  of  this  ecu s ttuct  ion/de s i ar  important  value  acquires  the  werfc 
cf  the  leveling  system,  since  tie  mcments/t cr qu as  frcm  the  eccentric 
load  application  car.  leac  tc  the  j radaissib Is  increase  in  th  = 
stresses/ voltages  in  the  basic  clements/cells  of  press. 


Technical  characteristic  cr  press  ty  et 


30000  T 


Pressure  cf  wording  fluid  i  r.  kgf/ci2  ...  32C 


Number  of  working  cylinders  ...  h 


Sizes/dimensions  of  table  ir  am  ...  1300x2500 


Open  hoight/altituds  in  mtr  ...  3 1 C C 


greatest  course  in  mm  ...  8CC 


> 

t 


0 


3  ?C 
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Overall  di tensions  of  press  ir  ir  : 

ha ig ht/altituu  -  above  the  level  cf  the  floor  ...  6  JOG 

overall  h  ji g  he  ...  133CC 

Hasses  cf  press  ir.  m  ...  115G 

Hasses  cf  press  installs  tier/ se tt i rg  up  ir  m  ...  1oC0. 

Tha  mounting  of  sing la-cylinder  press  by  tho  afrcrt/fcrc-  30))' 
T  cf  the  firm  of  hydraulics  (Eic,  3C),  put  into  use  in  the  F3G 
(1^64) ,  is  mads  in  the  form  cf  the  frame,  *  rich  consists  cf  four 
bundles  cf  relied  plates/slats  with  the  cutouts  for  th- 
ir.stallation/settin  ]  up  cf  upper  arc5.  Icw^r  cress- taaas  [  oil. 


-  'Tir-u-r  irriMiarainini 
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Fiu.  29.  press  ov  the  sffcrt/force  30000  T  cf  Novosibirsk.  plant 
"Tyazhs ta rk cgic roor ess  [Heavy  “iachire  Tocl  anc  hydraulic  Press 
Plan*]"  iir.  A.  r.^Jtreacv  [21. 

Page  49. 

The  latter  cast  integral  ir.  trass  cr  180-2C0  m  each  (in  the  untreated 
ferrr)  ,  Stepped  plunger  kith  the  m  a  xitn  um/c  ver  a  11  diameter  cf  2  300  mm, 
as  ir  is  confirmed  in  work  [53],  has  reliable  direction  in  master 
cylinder.  The  crosshead  re-set  ty  ueans  cf  four  reverse/inverse 
cylinders,  arranged/ lccar  <a  cut  cf  the  mounting  and  attached  ir.  th-‘ 
upper  cross- ream. 
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Press  is  equipped  b  y  extensible  table  and  bottom  knockout.  Or. 
th3  table  is  astabl i she d/ i nst a  1  !e c  auxiliary  horizontal  press  by 
af fcrt/foros  1000  ?,  which  ensures  the  possibility  ci  obtaining  th° 
die-forged  forgings  wi  +  h  the  side  cavities  and  the  local  thickening 
(similar  d^vicr  exists  cr  the  press  by  th-  ef fort/fcrc®-  J  15CC  r  of 
"United")  ,  3asic  parameters  of  the  press  of  tha  firm  of  the 
hydraulics:  the  pressure  cf  working  fluid  >00  xgf/cm2,  a  number  cf 
working  cylinders  -  1,  the  s i zes/d i me nsi cns  of  table  50o0  x200  0  mm, 

the  open  htight/aititud  =  cf  2fCC  irtr,  th  <-  greatest  course  MCC  mm. 

In  1965  in  France  by  firn  fSV  was  manufactured  the  press  with 
“ffort/fcroe  20000  T  (Fig.  31a)  with  two  crcsshaads.  Two  working 
pressure  cylinders  (upper  by  effcrt/fcrce  133C0  T  and  low^r  by 
°ffcrt/forca  6700  T)  located  alcr.c  its  axfs/axla.  The  pressure  cf 
liguid  ccmnose  6)0  kgf/cir2,  s  iz  es/d  i  (tensions  cf  taoie  30  00x  20  )0  am, 
the  open  height/altitude  cf  2  500  m,  the  greatest  course  10CC  am.  T 
same  firm  developed  the  cesigr  ever  cf  mere  pew 3rf ul/thic ker  cress 
(Fig.  Jib)  [52].  As  the  basis  cf  project  is  assumed  the  same 
principle  of  constructicn/desigr,  as  for  the  press  by  effort/ force 
20000  T.  Cifferance  lies  in  the  fact  that  the  mobile  and  fixe)  fram 
of  mounting  are  aad«=  from  the  set  cf  rolled  p  laf  es/s  labs .  Vertical 
plates/slabs  ars  connected  with,  the  horizontal  ones  with  t.uo  aid  cf 
the  conical  rods,  inserted  into  the  hushing  ar!  ov  locked  ruts. 
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For  the  manufacture  from  titanium  alloys,  the  high-tem  ce  rat  ure 
(strength)  ard  hi  gh- melti  rg  materials  and  made  of  high- strength  st=- 
cf  the  die- forged  forgings  of  intricate  shape,  which  r.ave  the 
internal  cavities,  which  mutually  intersect  at  different  angles,  by 
firm  Cameron  pump  (USA)  were  constructed  two  presses  with 
effcrt/force  20000  T  and  3G00C  T  (Fig.  32)  [ 5  47]. 


T 
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Fig.  31.  Prssses  of  fin  ASV  jPrance)  :  a)  by  effort/fcrce  20000  T;  b) 
lamellar  ccnstruction/design  (project). 

Key  :  ( 1)  .  Course . 

Page  51. 


These  presses  have  besides  vertical  ones  and  horizontal  working 
cylinders,  and  also  additional  vertical  piercing  cylinder.  Thus, 
press  by  effcrt/force  2CCCC  T  is  equipped  by  two  horizontal  cylinders 
(besides  eight  working  cylinders)  ty  effort/fcrce  5C00  T  each  and  by 
piercing  cylinder  by  effort/fcrce  4200  T  [54].  Under  floor  is 
assembled  the  cylinder  cf  kncckcut,  which  develops  effort/fcrce  65  T. 
The  effcrt/force  of  hoisting  cylinders  is  940  T.  The  frame  cf  press 
consists  cf  12  plates  ir  aass  €C  a  each.  The  ceneral/commcn/tctal 
mass  of  press  is  1525  m.  It  should  be  noted  that  both  of  presses  have 
the  large  working  course  (press  ty  sffort/fcrce  20000  T  -  2250  mm,  by 
effort/fcrce  30000  T  -  30C0  mm)  .  Presses  can  te  used  for  pressure 
forging  cf  thick-walled  dccts/tutes/pipes.  For  example,  cn  the  press 
by  effort/forca  200C0  T  it  is  possible  to  obtain  ducts/t u tes/ pipes  in 
maximum  outside  diameter  S00  am  arc  in  length  tc  9  m  [47],  and  on  the 
press  by  effort/force  300C0  T  -  ducts/tubes/pipes  in  aaximum  outside 
diameter  1220  mm  and  in  length  tc  12  m  (thickness  of  wail  20-  150  am) . 


dMMAli 


DOC  =  €  1  C6  9  1 0  1 


PAG! 


The  tendency  to  raise  the  precision/accuracy  of  the  manufactured 
articles  and  to  sim ulta rec usl y  a p £ 3  y  ev?r  stronger  materials  leads  to 
an  increase  in  the  required  specific  efforts  for  the  working  surface 
of  die/stamp  and,  consequently,  alsc  to  the  decrease  of  sizes  of 
forging,  whom  can  be  manufactured  cn  this  equipment.  Appears  need  in 
the  creation  of  th°  presses  cf  even  greater  e ff orts/f crces  than  being 
in  the  industry. 

In  the  USA  are  published  the  specifications  of  press  by 
effort/force  200000  T  (Fic.  32)  [3,  52].  The  tachnolcgica  1 
possibilities  of  this  press  characterizes  curve  in  Fig.  34  [16],  Are 
assumed  that  the  sizes/diiensicrs  cf  the  table  of  this  press  will  be 
9700x6000  ram,  the  open  height/altitude  of  750C  mm,  ana  the  greatest 
course  5000  mm,  overall  height  -5C  cf  m.  Press  is  assigned 
single-cylinder  (cylinder  bore  5CC  mm).  In  the  project  are  laid  the 
following  velocity  parameters:  the  velocity  of  idle  and  tack  strokes 
150  tnm/s,  the  average  speed  cf  wcikdng  stroke  50  ram/s. 
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Fig.  32.  Press  by  the  effcrt/force  300000  T  cf  firm  Cameron  tump 
[54]. 

Page  52. 

However,  it  the  opinion  cf  the  authors  of  this  took,  the 
realization  cf  this  construct  icr/design  is  highly  improbable  and 
is  inexpedient.  The  creation  cf  the  cylinder  from  the  separate 
lamellar  sectors,  which  would  erscre  effort/fcrca  20000  T,  is 
problematic. 


On  the  single-cylinder  presses  (as  showed  experience  of 
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operating  the  described  above  presses  by  effort/force  15000  and  30000 
T)  with  more  difficulty  tc  obtain  the  necessary  precision/accuracy  of 
the  die-fcrged  forgings.  The  operation  of  press  by  effort/forca 
20CC00  T  would  cause  encricus  difficulties. 

In  connection  with  the  necessity  for  the  prasses  of  larce 
ef f crts/f orces,  but  lew  overall  ciuensions,  it  is  necessary  to  find 
new  constructive  solutions  on  the  basis  of  the  accumulated  experience 
and  the  possibilities  of  the  corteu perary  Heavy  Machine  Building 
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Fig.  33.  Press  by  the  effcrt/force  200000  T  cf  firm  Earogenics 
(design):  a)  the  cons tr uct ion/des  i  c r  cf  press;  b)  compcsite/ccmpour  <i 
working  cylinder;  1  -  table;  2  -  working  cylinder;  3  -  piercing 
cylinder;  9  -  external  frame;  5  -  internal  frame;  6  -  side  cylinder; 
7  -  control  panel;  3  -  tighterirg  belts;  9  -  segments;  10  *  steel 
bushing;  11  -  lead  bushing. 

Page  53. 
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This  problem  became  by  especially  sharp/acute  in  connection  with  ever 
wider  application  of  steel,  titanium  and  high-t  emparature  (strength) 
alleys,  where  still  recently  as  the  structural  material  completely 
ruled  aluminum. 

Mew  prospects  in  the  construction  of  presses  eper./di sclcse  the 
use  of  a  mounting,  with  the  fasterec  winding  from  the  high-strangth 
tape  cr  the  wire  (Fig.  35)  [4],  Ccla-rolled  tape  has  a  yield  point  at 
a  normal  temperature  of  150-3CC  kg/mm2,  whereas  hignast-quali  ty  large 
forgings  100-120  kg/mm2.  This  makes  it  pcssibla  to  considerably  lower 
the  ratio  of  th a  mass  of  machine  tc  the  effort/force  in  comparison 
with  the  same  for  the  presses,  at  the  basis  of  constructicn/desi  gn  of 
which  is  laid  column  or  frame  diagram. 

* 

Furthermore,  in  this  ccnstructicn/design  of  press  to  the 
elongation  works  only  high-strength  tape.  The  cast  cr  forged  struts 
and  cross  bars  are  straired  of  compression. 

The  investigations,  carried  cut  in  VNUMETMASh 
All-Unicn  Scientific  Research,  Planning  and  Design  institute  cf 
Metallurgical  Machinery]  [23],  shewed  that  under  such  loading 


conditions  it  is  possible  tc  sharply  raise  allovaole  stresses. 


up  to 
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the  yield  point  {Fig.  3c).  Appears  the  possibility  cf  applyicg  the 
forgings  and  evan  cast  mace  cf  ccaicn  structural  steals,  well 
mastered  by  industry,  for  manufacturing  of  struts  and  cross  tars. 
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Fig.  3  5. 


Fig.  34.  Graph,  which  characterizes  technological  possibilities  o 
presses  fcy  effort/fcrce  2C0C0G  ere  44500  T  (required  specific 
ef f erts/f orces  depending  cc  area  cf  article)  [16], 


Key:  (1).  Area  of  article.  (2).  Pouching.  (3)  .  Clea  n/f  in  ish  i  r  g.  ( 
StP«l,  (5).  Cold  pr°ssira.  (6).  precise.  (7).  Alleys  or.  tasis.  (9 
H  ig  h-te  nperatur  a  (strength)  alleys. 


Fig.  35.  Diagram  of  installation  cf  press  by  *?f  fc  rt/ force  3CCC0  T 
with  stand,  fastened  hich-strenctl  tars:  1  -  pr^ss;  2  -  xultipli? 
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which  develops  pressure1  1  200  kgf/ctn2. 


Pays  54. 

Therefore  in  the  co ns tr uct icn/des i c r  cf  cress  with  the  fastenel 
mounting  the  mass  ratic  tc  the  effcrt/force  will  c«=  less  than  in  th 
press  of  tube  const ructi c r/da sign  (for  example,  fer  the  press  by 
effort/force  30000  T  3  tines).  The  use  of  this  design  concept  will 
make  it  possible  to  create  even  the  mere  po we  if u 1/t n icker  specializ 
small  lightened  presses. 

2.  Velocity  parameters,  drive  arc  administration. 

*pht  creation  cf  the  hydraulic  stamping  machines,  which  develop 

i 

large  efforts /forces,  required  the  scluticn  cf  many  guest ions, 
connected  with  calculation  and  ccrstructicn  of  drive  and  controls. 
Those  questions  arose  ir  connection  with  a  share  increase  cf  ■‘■he 
plant  capacities  an d  si z e s/di  me rs  i  c rs  of  the  elements  of  hydraulic 
systems  and,  as  a  result,  by  the  complication  of  servicing  °guipmer. 

The  averaged  values  cf  the  velccity  parameters  and  driving  pew 
cf  contemporary  stamping  machines  arc  given  ir  "liable  7. 


The  relatively  high  operating  speeds  of  th  a  motion  of  crc as- o*- 
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and  the  respectively  greater  ccrstiftion  cf  liquid  per  unit  tine 
cause  use/applicaticr.  in  the  system  cf  the  drive  cf  th<=  press  of  the 
storage  batteries/accumulatcrs  cf  t igh- pres su r~  iijuid.  The  velocity 
cf  the  action  of  cress-team  in  this  casa  depends  cn  the  resisting 
feres  to  deformation  and  its  chance  in  the  course  cf  cross-team,  and 
alsc  on  losses  of  head  in  the  main  line. 
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fig.  36.  The  results  cf  fatigue  tests  for  cco  pressicn  of  iarce- 
sam cles/s ceci mens  made  frc®  steel  2fl  during  different  cycles  c 
loading  [23]:  I  -  pulsing  ccTjressicr.;  II  -  pulsing  compression 
the  elongation;  III  -  pulsing  elcrgation;  IV  -  alternating 
svmsetrical  cycle. 

K°y:  (1).  fcg/sm2.  (2).  cycles. 


Table  7.  Parameters  and  tie  drivirc  power  of  stamping  machines. 
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Key:  (1).  Press  by  gffcrt/force  in  T.  (2).  Velocity  in  ram/s.  (3) 
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Operating  pressure  of  p  urn  p-an  d-  ta  1 1  er  y  station  in  kgr/cm2.  (4).  Total 
supply  into  l/min  and  lifting  power  in  kw.  (5).  Maneuvering  volume  cf 
storage  bat z ory/acc.umulat cr  ir.  m3.  (ft),  idle  and  recurrent  courses. 

(7).  working  strokes,  (F).  (two  sections). 

Page  55. 

The  most  precise  calculation  cf  the  velocities  cf  the  motion  cf 
cross-beam  during  the  puir  p-an  c- ta  tt  er  y  drive  can  be  made  with  the  aid 
of  the  equations  of  unsteady  metier  cf  liquid,  for  the  first  time 
obtained  by  M.  Ye.  Zhukovskiy  ard  usually  called  the  equations  of 
hydraulic  impact.  The  use  cf  these  equations  for  the  solution  of  the 
problems  about  the  velocities  cf  the  motion  cf  liquid  in  thc 
conduit/ manifold  is  connected  with  the  cumbersome  ca lculaticr s. 
Furthermore,  for  obtaining  the  specified  data  it  is  necessary  tc  know 
the  experimental  coefficients  cf  the  local  resistance  which  depend  cr. 
the  ccnstructions/designs  cf  the  elements  of  the  hydraulic  systems, 
created  in  connection  with  this  ccrcrete/specif ic/actual  press,  and 
also  the  character  of  flew  cf  liquid  on  the  ccnduits/raani  folds. 
Therefore  usually  during  the  calculation  cf  the  majority  cf  the 
hydraulic  systems  in  whiefc  occurs  the  unsteady  flow  cf  liquid,  are 
utilized  the  equations,  which,  dc  ret  consider  the  elasticity  of 
liquid  and  con  1  uit/ tra  ni  f  c  Id  (equation  of  c.  Bernoulli  for  unsteady 
mot  ion) . 
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But  even  short-cut  calculation  of  the  operating  speeds  cf  the 
action  cf  the  cross-beam  cf  crass  taking  into  account  to  the  inertia 
of  its  icving  elements  anc  to  liquid  in  the  conduit s/mani f cl ds  is 
frequently  hindered/hampered  as  a  result  cf  the  complexity  cf 
calculating  the  resistance,  exerted  by  forging  during  its 
defer  nation . 

The  in vestigatiens  cf  the  dy ramies  cf  po v.a rf ul/thick  hydraulic 
presses  by  effort/fcrce  3COOO  T  ard  above  showed  that  the  calculation 
of  the  velocities  of  the  motion  cf  cross-beam  can  be  made  according 
to  the  equations  of  steady  notice  with  the  approximate  account  of  the 
effect  cf  the  elasticity  cf  werkire  fluid  and  const r uctic n/ds si gn  of 
press.  The  presence  cf  storage  ta ttery/accumulator  in  the  hydraulic 
system  increases  the  possibility  cf  the  appearance  cf  such  harmful 
hydrodynamic  phenomena  as  the  hydraulic  impact  in  the 
conduit  s/mani  folds  and  the  c  a  vita  tier,  cf  flow  in  the  controls  of 
press.  Most  effective  means  against  the  hydraulic  impact  is  the 
decrease  of  the  distance  hetweer  the  storage  tatter  y/accu  it  u  1  a  tor  and 
the  press. 

With  the  largo  extent  cf  delivery  conduit,  whico  connects  the 
bottles  cf  storage  batter y/accu nulator  with  the  prass. 


sh ar  pi y 
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grow/rise  the  losses  cf  head  to  overcoming  cf  fluid  friction  against 
the  walls  cf  cond ui t/raari f old . 

Fig.  37  [32]  gives  ere  cf  the  cscillogra its,  which  shews  a  change 
in  different  parameters  cf  press  ty  effort/force  75000  T  in  the 
process  of  working  stroke.  In  this  press  the  bottles  cf  storage 
battery/accumulator  are  located  at  a  distance  of 
approximatel y/exemo la ri ly  10  n  frci  the  press. 

Utilizing  these  csci  llcgratrs  (Fig.  37),  it  is  possible  tc 
calculate  the  total  coefficient  cf  resistance  of  delivery  conduit 
with  internal  diameter  dy  —  200  ira  which  cciposes  90-  100. 

The  same  coefficient  for  the  forcing  line  of  stamping  machines 
by  sffort/force  to  3000 C  1,  wher  storage  batteriss/accumulatc rs  are 
located  at  the  considerable  distance  (40-60  m)  frem  the  press, 
composes  140-280. 

From  Fig.  37  it  is  evident  that  the  curves  p-f  (t)  have  the 
separate  peaks,  which  coincide  »ith  the  moments/tor gues  of  switchirg 
the  steps/stages  of  effcrt/fcrce  and  the  btinc  ccnseguer.ee 
intermittent  pressure  propagation  dcring  valve  opening.  This  is 
ccn firm°d  by  the  comparison  cf  the  curves  of  the  dependence  cf 
pressure  and  valve  travel  on  the  tine. 
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Furthermore,  even  the  insignificant  manipu laticn  with  pressure 
valve  causes  noticeable  fluctuation  cf  pressure  in  the  cylinder, 
since  the  losses  of  head  in  the  valve  are  inversely  proportional  to 
the  square  of  the  area  cf  its  f ]c»  area. 


The  elasticity  of  the  elements/cells  of  press  during  the 
determination  of  the  velocity  parameters  can  he  determined  ty  the 
following  approximate  computation. 

The  decrease  AQ  cf  volume  C0  cf  working  fluid  with  an  increase 
in  the  pressure  on  value  <?p  comprises 

AQ  —  -jr2-  ip,  (2) 

where  Q0  -  volume  of  liquid  in  the  cylinders  and  the 
conduits/manifolds  between  the  main  distributer  and  the  press, 
moreover  CQ  changes  during  the  working  stroke  and  can  be  accepted  by 
constant  only  in  the  case  of  his  lew  value; 

£„  -  modulus  of  elasticity  of  the  water  emulsion,  generally  accepted 
during  the  pump-and-batte i y  drive;  taking  into  account  to  the  radial 
deformation  cf  cylinders  and  ccrd cits/manifolds 


Ex 


—  2,2- 104  kef  /cm2  . 


The  deformation  of  the  elements  of  the  ccnstruction/desi  gn  of 
press  in  the  direction  cf  the  mcticn  of  cross-beam  is  composed  of  the 
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Fig.  37.  The  experimental  corves,  obtained  during  the  investigation 
of  the  hydraulic  system  cf  stampitc  machine  by  effort/force  75000  T: 

1  -  course  of  the  rack  cf  the  drive  of  the  distributor  of  the 
hoisting  and  balancing  cylinders;  2  -  course  cf  the  rack  cf  tba  drive 
cf  the  distributor  cf  working  cylinders;  3  -  pressure  in  the 
balancing  cylinders;  4  -  ccurse  cf  cross-fcaara ;  5  -  pressure  an  the 
working  cylinders;  6  -  pressure  in  the  hoisting  cylinder.  Valva 
travels;  ht  -  drain  cf  hcistirg  cylinders;  h2  -  drain  of  the 
balancing  cylinders;  hJ#  fc4  -  ircluding  step/stage  .of  the  I 
«?  f  f  crt/f  crce  ;  h5  -  including  step/stagp  II  ef  fort/fcrce ;  h6  - 
including  step/staga  III  ef fcrt/f crce. 

Key;  (1).  kgf/cm*.  (2).  s. 

Page  57. 
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The  deformation  of  cclunrs  let  us  find  from  the 
relation ship/ratio 


cS 


f. 

£\  ' 


idi 


where  F .  -  area  of  the  plunger  cf  working  cylinder  (for  the 
multicy linder  press  the  total  area  cf  plungers) ; 


and  -  respectively  length  anc  the  cross-sectional  area  of 
columns. 


Deformation  of  cylinder  let  us  find  from  tne  expression 

t-i 

F  —  .  .  i  I  ■ 

/  r  ■ 

where  -  respectively  the  length  of  cylinder,  tha 


cross-sectional  area  cf  its  walls  (total  area  of  the  walls  cf  all 


cylinders  for  the  multicylinder  press)  and  the  cross-sect icn a  1  area 


of  the  internal  cavity  cf  cylinder  (total  area  of  cylinders  fcr  the 


multicylinder  press) . 


The  deformation  cf  plungers  let  us  determine  from  the 


relationship/ratio 


where  in  -  length  of  pluncer. 
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In  all  resulting  expressions  E  -  the  modulus  of  elasticity  of 
stef  1 . 


The  deformation  of  cross-beams  appr oxi mataly  can  be  found  at  the 
calculation  them  as  th*>  fceams/g ul  1  ies ,  supported  cn  the  edges  and 
loaded  either  with  concentrated  forces  in  the  sites  cf  installation 
of  cylinders  (upper  cross-bean),  cr  by  the  same  forces,  and  also  by 
the  evenly  distributed  lead  ficn  the  stamp  set  (the  crossh-»ac),  or  by 
the  same  load  and  by  reactions  it  the  bearing  edges  cf  columns 
(base/rcct  cf  press)  . 


The  equation  of  continuity  taking  into  account  to  the 
compressibility  cf  liquid  and  tc  the  deformation  cf  the 
element s/cells  of  press  and  pipeline  can  be  recorded  in  the  form 


'■'inhnH*  v  ^ n' 


nil 


where  6  -  total  deformation  cf  the  elements  of  the 

construct ion/design  cf  press  in  the  direction  of  the  motion  cf  the 

cross  head  ; 


r,,  and  fm  -  respectively  the  rate  cf  flow  of  liquid  in  the 
ccnduit/mani fold  and  the  area  cf  its  cross  section; 


’1  -  volumetric  efficiercj  of  the  hydraulic  system  (for  the  battery 
drive  we  take  as  equal  tc  1) ; 
v  -  velocity  of  the  motion  cf  crcss-fceaa. 
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Since;,  =  — the  velocity  cf  the  notion  of  the  cross-beam  of 

press  without  the  account  tc  the  elasticity  of  liquid  and  elements  cf 
construction/design,  and  (?„  =  FnS~iS«  —  given  idling  cf  press,  i.e.  , 
considering  also  the  volume  cf  liquid  in  the  conduit/mani fc Id ) ,  frc m 

equation  (6)  can  be  fcurd 

■  S„  ~S 


=  *)f. 

After  expressing 


i  / 1 


is  ~dt  v  iR'  wil1  obtain 


•  S*  —  S  .  ,  do 
•-£—  '  A)  5S 


<*» 


The  equation  of  forward  motion  of  cross-team  without  the  account 
to  the  inertness  of  moving  elements,  and  also  action  of  balancing  and 
return  cylinders  can  fce  recorded  it  the  form 


pFn  (I  -  £)  ~  G  —P0  (5)  =  0, 


(9 1 


where 


K  -  coefficient  of  the  friction  cf  plunger  against  the 
sealings/packings/ccmpacticns  (with  the  work  cn  water  emulsion  accept 
K  =C.7-0. 8  »)  ; 
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FOOTNOTE  *.  V.  p.  Linz.  Experimental  study  of 
sealings/  packings/c cm  pa  c  t  icns  cf  the  hydraulic  cylinders  cf 
powerful/thick  presses.  TsBNTI  [  UBhtm.-  Central  office  of  Scientific 
and  Technical  Inf  ormaticn  ]  cf  TsMITHASh,  [Central  Scientific 
Research  Institute  or  Heavy  Heohireiy]  1958.  ENDFGOTNOTE. 

D,  —  diameter  cf  the  pioneer  cf  cylinder; 

0  -  mass  cf  moving  elements; 

P.-j  i Si  —  resistance  to  defermatier  cf  blank. 


Let  us  designate 

th-»n 
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Express  Vi  depending  on  ef f crts/fcr ces  and  parameters  cf 
conduit/manifoid,  for  which  we  will  use  the  ecuaticn  cf  Bernoulli, 
written  for  delivery  ccndcit  with  the  velocity  transformation  of 
liquid  in  it  to  tha  velocity  cf  working  transfer  plunger; 

%  -  '>;[Vd;  V,y\  lM, 

where  I.  —  total  coefficient  cf  the  local  resistance  cf  the  1  secti 
cf  conduit/manifcld ; 


l.'  d,  —  respectively  length  and  the  diameter  cf  the  i  secticr  of 
conduit /man if old. 


Hence,  designating 

i\  =  r„r,  i  i 


b 

L)., 


-  0. 


A  -  L  D-.F, !  I  -  £  )  (  V  V  , 


let  us  find 


'■“I 


Then  the  resultant  expressicr  cf  the  velccity  cf  the  crcsshead 
taking  into  account  tc  the  cc m p re ss ibilit v  of  liquid  and  tc 
pliability/compliance  of  the  cc rs  ir uction/de s  ign  cf  press  takes  the 
form 


r,.  —  p,,  <-Si 


i  - 


d.  s 


or. 
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The  experiments,  carried  out  in  VMIIMETM  Aih,  show  that  as  a 
result  cf  the  elasticity  cf  the  system  of  press  the  velocity  cf  the 
motion  cf  crcss-beam  in  tie  dependence  on  the  character  of  growth  cf 
pressure  in  the  cylinders  can  ircrease  or  be  decreased  by  IQCo/o  and 
more  [ 32  ] . 

The  characteristic  features  cf  the  hydraulic  systems  of 
powerf ul/thicx  presses  are  the  following.  Provision  is  mads  for 
several  steps/stages  cf  the  e ff erts/f crces,  developed  with  press, 
which  creates  favorable  conditions  for  its  most  economical  operation. 
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Fia,  33.  Schematic  hydraulic  diagram  of  press  JZTM  with  effcrt/rorc. 
30000  T:  1,  2  -  ale  ct  r  c  ir  a  cnet  ic  distrinutcrs  cr  ccntrcl  cf 
multipliers;  3  -  distrifcutcr  cf  ccrtrol  of  hoisting  cylinders;  u  - 
hydraulic  mctor;  5  -  camshaft;  6  -  twc-valvs  distributor  cf  control 
of  hydraulic  motor;  7  -  terminal  switch;  3  -  distributer  cf  ccntrcl 
of  working  cylinders;  9  -  basic  lever;  10  -  distributer  of  control  c 
oalar.cing  cylinders;  11  -  distributer  cf  control  cr  central  knockcu' 


12  -  distributor  of  control  cf  cylinders  of  movement  cf  taule  ;  13 
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distributer  of  contrcl  cf  sice  knockout.  Designations:  _  main 

line  with  the  pressure  45C  kcf/cm2;  - -  main  line  with  the 

pressure  J20  kjf/cm2;  ------  drain  line;  drain  line; 

air  duct. 


Page  61 . 

For  varning/pr  e  venti r  g  the  possible  breakage  cf  flow,  which 
enters  the  working  cylinders  in  the  beginning  of  the  motion  cf 
cross-beam,  are  establi shea/i nst a  lied  the  balancing  cylinders. 
Unloading  these  cylinders  at  the  end  cf  the  idling  cf  cross-beam 
gives  first  stage  of  force,  developed  with  press,  without  the 
connection  of  working  cylinders  tc  the  storage  natter y/accu mu lator. 

The  pu mp-and-batter y  station  cf  press  by  effort/rorcs  75100  T  is 
made  twc-section:  pressure  in  first  section  2C0,  in  second  320 
kgf/cm2.  The  second  step/stage  cf  affort/force  in  this  press  is 
created  by  the  connection  of  all  working  cylinders  to  the  storage 
batter y/accu mulatcr  by  pressure  2CC  kgf/cm2.  Ey  the  subsequent 
connection  to  the  storage  ba t te r y/accumu lat or  oy  pressure  320  ngf/cm2 
first  by  one,  and  then  another  group  of  working  cylinders  are  created 
the  two  additional  steps/staces  cf  ef f ert/f crce.  The  use/application 
cf  twe  pressures  in  the  p tir p-an d- fca ttery  station  provides  the  uniform 
loading  cf  press  at  th«  second  step/stage  of  the  developed 


ii  iimuMm mm 
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effort/force.  At  this  stef/stage  c£  presses  usually  works  the 
greatest  time,  also,  with  the  maximum  velocities  cf  motion. 


Furthermore,  because  cf  the  application  cf  two  pressures  the 
large  part  of  the  time  cf  presses  it  works  with  the  reduced  (in 
comparison  with  when  is  applied  one  pressure)  pressure  differential 
between  the  storage  batter y/accumulatcr  and  the  working  cylinders, 
which  raises  durability  cf  the  parts  cf  the  devicas  cf  ccntrcl 
(valves,  saddles,  etc.). 

Together  with  the  use  cf  a  twc-secticn  pump-and-fcattery  station 
for  the  drive  of  powerful/thick  stamping  machines  is  applied  the 
storage  fcattsry/accuraulatcr  in  ccntinaticn  with  hydraulic  multiplier. 
This  drive  is  used  in  the  press  tj  the  effort/force  3COOO  T  CZTM 
whose  schematic  hydraulic  diagram  is  shown  in  Fig.  38.  The  pressure 
320  kgf/cm2,  created  in  the  stciace  fcattery/accuaulatcr,  is  raised  by 
multiplier  to  450  kgf/cm2.  Kith  respect  to  these  pressures  cf  presses 
it  develops  ef f orts/fcrces  20C0C  ard  30000  T. 

Fcr  the  decrease  cf  losses  cf  head  tc  fluid  friction  against  the 
walls  of  cor.duit/manifo  1c  and  e  xce  ption/a  li  mi  ration  cf  the 
possibility  of  appearance  in  the  cc rduit / ma ni fold  of  the  hydraulic 
impacts  cf  large  force  the  kettles  cf  the  pu  m  p-and-  tatter  y  station  in 
the  majority  of  pewerf ul/thick  press  ins tal laticn s/sett  in gs  up  are 
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carried  cut  of  the  location  pumping,  placed  at  the  considerable 
distance  from  the  press,  and  they  are  established/installed  directly 
in  press  after  the  centre]  pare!  (Fig.  39). 

In  the  presses  with  the  increased  operating  pressure  (mere  than 
320  kgf/cm2)  the  use/ap pi  icat  icr  cf  a  multiplier  is  caused  by  the 
absence  cf  battery  statiers  tc  the  pressure  cf  more  than  32C  kgf/cm2. 


Page  62. 

The  constructions/designs  of  multipliers  in  the  pressure  1000 
kgf/cm2,  used  for  the  drive  cf  small  presses  ly  effort/force  150)0 
and  30000  T,  make  it  possible  tc  create  two  steps/stages  of 
effcrt/force  at  pressure  by  6C0  and  1000  kgf/cm2.  such  multipliers 
(Pig.  40)  are  excessively  bulky.  Their  weight  reaches  65o/c  cf  weight 
of  press.  Are  designed  the  lightered  hydraulic  multipliers  cn  the 
basis  of  the  construction  s/de  si  cr  s fastened  tv  winding  of  the 
high-strength  tape.  The  e ?emp la r y/ a p proxima te  overall  dimensions  cf 
press  with  ef£ort/fcrc»  3CC00  T  with  this  multiplier  arc  visible  frcm 
Fig.  29b. 

Experience  of  operating  hydraulic  presses  showed  the  need  for 
control  over  a  wide  ranee  cf  the  e  f  f  ert/f  crce ,  developed  wi"-r  press. 
This  is  caused,  first  cf  ell#  by  the  fact  that  the  additional  loading 
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of  die/staap  after  shaping  cf  the  die-forged  forging  leads  tc  the 
increased  slastic  bearing  straits  cf  th*»  working  surfaces  of 
die/starap  and  die  base-plates.  As  a  result  sharply  increases  an  errer 
in  the  size/dimensicn  of  part  ir  the  height/a ltit ude . 

To  the  greatest  degree  this  negative  phenomenon  is  manifested 
during  stamping  of  the  thin  finred  articles  made  of  the  light  alloys 
with  the  large  sizes/di me rsic rs  ir  the  plan/layout.  Overloading  on 
the  die/stamp  leads  tc  a  redccticr/descent  in  its  durability.  The 
working  surface  cf  die/stamp  ur.cergces  plastic  d  e  f  cr  matic  r,  which 
alsc  decreases  the  precisicn/accuiacy  of  stamping.  The  stepped 
central  cf  effort/fcrce  ir  many  irstances  does  not  satisfy 
technological  requirements.  F  ert  hex  mere ,  it  has  ether  shortcc  irings. 
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Fig.  39.  The  arrangement  cf  battery  bottles  is  direct  about  the  press 
(press  16200  T  cf  the  fira  cf  place)  [29]. 


Page  63. 


Thus,  usually  for  cbtainirg  the  steps/stages  cf  the  eff ort/f c res , 
developed  with  press,  it  is  necessary  to  connect  one  or  the  ether 
number  of  cylinders.  In  this  cass  freguently  are  created  the  adverse 
conditions  cf  loading  cf  its  ccrstruction/design,  which  causes  the 
nonuniferm  wear  of  the  Farts  cf  cylinders.  In  the  case  of  feeding 
from  the  storage  batteries/accu nulatcrs  with  the  different  pressures 
becomes  complicated  ccntrcl  systea  ty  press.  Is  virtually  inexpedient 
the  creation  of  the  stations,  which  have  more  than  t wc  -  three 
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sections  with  different  pressure.  The  use  of  nultipliers  also  does 
not  provide  obtaining  many  steps/stages,  it  complicates  the  system  of 
drive  and  control  of  press  and  is  decreased  its  rapidity. 

Most  modern  is  the  infinitely  variable  control  cf  the 
effcrt/fcrce  of  press  due  to  the  decrease  of  pressure  in  the  storage 
battery/accumulator  the  expansion  of  air  (by  bleeding  from  the 
specially  provided  for  in  the  bottles  storage  battery/accumulator  of 
regulating  volume). 

In  this  case  for  the  feeding  cf  the  cylinders  cf  recurrent 
course  and  cylinders  cf  auxiliary  irechanisas  recessary  is  the 
separate  small  accumulate!  cf  constant  pressure.  Storage 
battery/accumulator  with  the  adjustable  pressure  manes  it  possible  tc 
obtain  in  practice  any  forces  cf  press  and,  as  a  rule,  raises 
efficiency  cf  press  insta llaticc/setting  up,  and  an  included  in  this 
case  intc  the  pump»-and-batter y  station  regulating  volume  of  liquid 
can  be  utilized  for  an  increase  in  the  working  stroke  of  stairping 
machine. 
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Fig.  43.  Hydraulic  multiplier  ( 1}  .  which  develops  pressure  1000 
kgf/cm2  and  utilized  in  the  drive  cf  press  2  with  effort/force  30000 

T. 

Page  64. 

However,  the  presence  of  the  regulating  volume  of  liquid  leads  to  ttv 
considerable  increase  of  the  vcluse  cf  storage  batter  y/accumu  lator, 
which  increases  with  the  exparsicn  cf  the  range  cf  tne  centre!  (with 
the  range  160-320  kgf/cn2  the  vclune  of  the  common  adjustable  storage 
battery/accumulator  increases  alircst  2  times  in  comparison  with 
nenad  justable) . 


DOC 


€  1 C6  9 1  02 


PAC-i  -rT 


In  VNIIMETilASh  1  is  developed  the  diagram  of  the 
pump-ar.d- battery  station,  which  makes  it  possible  tc  ensure  tha 
sufficiently  broad  band  cf  pressures  with  the  minimum  regulating 
volume  of  liquid  [39], 

FOOTNOTE  *.  B.  V.  Kozancv,  L.  D.  Cc 1 • man  st  al.  Pump-and- tatt er y 
station.  Author's  certificate  Nc  16CU86.  Bulletin  of  inventions, 

1966,  No  7.  ENDFOOTNOTE. 

The  common  adjustable  storage  battery/accuaulator  at  maximum  pressure 
r,..,  contains  the  volume  cf  air  ensuring  tha  permissible  pressure 
drop  in  the  storage  hattery/acccn ulatcr  (10-15o/o  of  initial 
pressure)  with  the  expenditure/cccsumption  from  it  during  the  working 
stroke  of  the  maneuvering  volume  cf  liquid  Q„-  But  if  we  before  the 
translaticn/conversion  cf  staticn  into  the  lower  pressure  disconnect 
the  part  cf  air  volume  AQ„.  the  recessary  pressure  can  be  cbteined  by 
the  drain  of  the  smaller  regulatiic  volume  of  liquid  Q.  in 
comparison  with  the  ccntrcl  withcct  the  cutof f/disccnnection  of  air, 
after  which  it  is  necessary  tc  restore  in  the  storage 
battery/accumulator  air  vcluire  Q.  'Q?<.  s?  ±Q<).  In  this  case  the 
incidence/drcp  pressure  fcr  the  working  stroke  will  net  exceed 
10- 15o/c. 

He  accept,  that  the  pressure  is  regulated  is ct hermally ,  and  the 
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expansion  of  air  in  the  process  cf  working  stroke  occurs 

pclytropically  with  the  pclytrcpic  exponent  n=1.3-1,h,  a  pressure 

drop  in  this  case  comprises  net  acre  than  IQo/o  initial  pressure 

P-,m-  Then  for  the  storage  battery/accumulator,  adjusted  without  the 

cutof f/disconnect ion  cf  air  volume,  we  have 

PmaxQ.  =  P  <Q.  -  CU>:  (17) 

P.naxQ?  =0,9pmaT  (Q.  ~QM)n.  (18) 

By  analogy  for  the  storage  fcattery/acc umulator ,  adjusted  with 

the  preliminary  cutcff/disccrcecticr  cf  the  part  of  air  volume  SQ„ 
we  obtain 

Pmax  (Qt  &Qt)  —  P  (Qt — &Qt~r^Jpre)<  (19) 

Prmn  «?.  -  AQ.  +  Qp'.Y  =  0,9 pmin  (Q,  -  AQ.  -  Qp„  *  Q„)n-  (20) 

It  is  obvious  that  with  the  given  volume  of  liquid  qm  [volume  of 
air  Q ,  we  determine  froir  the  expression  (18)]  the  condition,  recorded 
by  equation  (19),  it  is  ctserved  criy  when  i\Q,  =  Qp„. 

After  the  transformations  cf  expressions  (17)- (20)  ws  ettain 

Qptt  —  Qprs~~ —  .  (21) 

Ftnav 

from  which  it  is  clear  that  the  savings  of  regulating  volume  are 
greater,  the  wider  the  rarge  cf  ccntrol,  and  when  —  2  it  reaches 

50o/o . 

Page  65. 

In  practice  a  control  on  the  described  diagram  car.  be  carried 
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oat#  after  distributing  air  volume  Qr  in  the  larger  possible  number 
cf  bottles  of  small  amount  of  capacitance.  In  this  case  the 
disconnected  volume  of  air  will  be  multiple  the  capacity/capacitance 
of  the  utilized  compressed  air  tanks,  which  provides  the  approximate 
observance  record  conditions  by  expressions  (20)  and  (21). 

Satisfactory  result  is  achieved  by  air  distribution  in  foir  - 
six  bottles  (pressure  drcp  for  the  working  stroke  in  the  ranee 
Pi,.— P- M  it  comprises  *  !T,.i  Taking  into  account  that  in  the  common 
storage  batteries/accumulators  the  air  volume  is  dispersed  cn  several 
bottles  (maximum  capacity/capacitance  of  the  produced  by  industry 
bottles  dees  not  exceed  1C  m3),  tie  creation  cf  the  p ump- and- latter y 
station  on  the  described  diagram  dees  not  cause  special  difficulties. 

Fig.  41  shows  the  diagram  cf  the  pump-and-battery  station  with 
th®  infinitely  variable  ccntrcl  cf  the  pressure  of  powerful/thick 
multicylinder  stamping  machine.  let  us  compare  the  technolcgical 
possibilities  of  press  by  effcrt/fcrce  75000  1  during  the 

use/application  of  this  station  and  station  of  two  sections  with 

«a.  oo 

pressures  by  and  320  kgf/cm*.  Two  pressures  of  the 

pump-and-battery  station  provide  tfcree  steps/stages  cf  the 
aff crt/force:  maximum  and  ef ferts/ f crcas ,  which  compose  60  and  80o/o 
of  maximum.  In  the  case  cl  using  the  diagram,  shown  in  Fig.  4  1,  it  is 
possible  without  an  increase  in  tfc  isting  number  of  bottles  to 
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steplessly  regulate  the  effcrt/fcrce  of  press  from  40  to  lOCc/o  of 

maximum . 

Furthermore,  appears  the  possibility  of  an  increase  in  the 
working  stroke  due  tc  the  use  of  the  remaining  part  of  the  ac  justed 
volume.  In  other  words,  a  part  cf  the  bottles,  in  which  is  placed 
regulating  volume,  can  he  utilized  as  the  maneuvering  ones. 
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Fig.  41.  Diagram  of  pump-and-tattery  station  with  the  infinitely 
variable  control  of  the  pressure:  1  -  the  section  of  constant  and  2  - 
the  section  cf  adjustable  pressure  [39], 

Key:  (1).  From  compressor.  (2).  Frcir  pump.  (3).  To  press. 

Page  66. 

An  increase  in  the  workira  stroke  trust  be  matched  with  a  charge  in 
the  air  volume.  Otherwise  the  very  jcssitle  large  pressure  drop  at 
the  end  of  the  working  stroke.  An  increase  in  the  latter  is  limited 
to  the  remainder/residue  cf  liquid  aftcr  the  drain  of  the  part  of  the 
regul&tinq  volume. 

If  we  designate  retraining  after  disconnection  i  cf  cemprassed 
air  tanks  and  drain  the  air  vclutre  through  Q,.  .  t h=> n  we  will 

cbtain  the  following  r6 la ticn sh i p/rat ic  cf  pressures  in  the  beginning 
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<PJ  ami  end  i p,)  of  the  working  stroke: 

tj.  ■  0. 

Hence  maximally  possible  w  an  e  u  serin  g  volume  for  data  we  find 

from  the  expression 

-1  •  (23) 

HU 

SO  ^ '-Ui  Q-  for  F\  -  o,85  and  n  0.086  Q.  fcr  ,J  — 

Mma\ 

The  calculations  cf  tbs  value  cf  maximum  working  course  under 
the  assumption  of  a  pressure  c'rcp  fcr  the  course  net  more  than  1 5o/o 
initial  shew  that  at  a  pressure  2CC  kgf/cm*  and  the  presence  cf  the 
pump-ar.d-battery  station  with  the  adjustable  pressure  the  working 
stroke  car.  be  increased  tc  400  nr ,  i.  e.  ,  almost  2  times  in  comparison 
with  the  fact  that  gives  use/application  cf  a  common  pump-and -battery 
station. 


At  a  maximum  pressure  32C  kgf/cm2  working  stroke  can  be 
increased  to  530  mm  due  tc  the  connection  to  the  working  cylinders  cf 
the  secticn  cf  pumping- fatter y  station  with  the  constant  prossura, 
which  feeds  auxiliary  mechanisms.  Maximum  working  course  at  the 
prescrit.ed/assigned  pressure  (part  cf  compressed  air  tanks  is  opened 
in  order  to  attain  the  naximuo  effectiveness  cf  ccntrcl  with  a 
minimum  guantity  of  bottles)  is  depicted  in  Fig.  42.  Th  -  bottles, 
utilized  for  pressure  adjustient  and  fcr  completing/adding  the 
maneuvering  volume,  must  te  equipped  by  the  distributer  which  makes 
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it  possible  if  necessarj  tc  feec  2iquid  tc  the  press  or  tc  throw  off 
it  into  the  tan*.  The  tcttles,  utilized  only  for  the  control,  must 
have  a  fcranch/removal  into  the  crair  line;  moreover  before  this  line 
is  installed  the  choke/thrctt  le ,  which  makes  it  possible  tc 
depressurize  with  the  ccctrcl. 
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Fig.  42.  The  value  of  possible  working  stroke  of  press  depending  on 
the  pressure  of  liquid  accepted  in  the  pu mp-and-battery  station  from 
the  regulator  station  with  the  adjustable  pressure:  r „  and 
respectively  tha  pressure  of  liquid  in  the  beginning  and  end  of  the 
working  stroke;  i  -  nurafcer  of  disccrnected  ccupressed  air  tanks. 

Key :  ( 1) .  kgf/cra2. 

Page  67. 

For  the  control  of  presses  are  applied  the  serve  systems,  which 
ensure  the  dependent  cn  the  control  handles  d isco v~r y/opening  of 
forcing  and  drain  valves.  In  this  case  for  ease  of  control  entire 
equipment  to  mere  expediently  place  it  is  lower  than  the  level  cf  th 
floor  (under  tha  plate  fleering),  and  to  the  control  panel  tc  carry 
only  the  levers,  connected  with  the  support  systems  of  control. 
Control  cf  these  levers  aces  net  require  the  application  of  large 


force 
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For  warning/preventing  the  possible  emergencies  daring  the 
disturbance/broakdown  by  operator  the  control  sequences  of  different 
mechanisms  of  press  provic'e  for  the  appropriate  interlocking  devices, 
while  for  warning/preventing  the  sharp  step  of  cross-beam  in  its  end 
positions  ana  excessive  dropping  cf  cross-beam  in  the  absence  of  the 
set  cf  plates/slabs  in  the  under-stamping  blooc  -  valves  with  their 
automatic  operation  from  terminal  switches. 

The  use/application  cf  storage  batteries  with  the  adjustable 
pressure  makes  it  possible  to  werh  with  minimum  pressure 
differentials  between  the  storage  tatter y/acc umulatcr  and  the  working 
cylinders.  This  decreases  the  erosion  of  alements/cslls  in  the 
control  devices  due  to  atrasicn  arc  cavitaticrs.  As  far  as  cavitation 
is  concerned,  one  physical  nature  cf  this  phenomenon  and  called  by  it 
erosion  is  vo ry  complicated  and  up  to  now  completely  opened.  The 
creation  cf  the  modes/ccrciticrs  curing  which  the  cavitation  in  this 
hydraulic  apparatus  can  he  brought  tc  the  minimum,  presents  great 
dif f iculties . 

For  increasing  durability  cf  th*  parts  of  valves,  which  work 
under  severe  conditions,  by  TsNIITPASh  were  carried  cut  the  analyses 
of  cavitation  durability  cf  materials  on  the  magnetostricti ve 
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instrument,  and  also  cn  the  specially  created  installation/setting  up 
for  the  percussive  effect  cf  flew  cr  the  samples/specimens  1 . 

FOOTNOTE  *.  Work,  on  the  study  of  curability  of  materials  cn 
magnetostricti ve  instruaert  and  the  selection  of  materials  for  the 
valves  cf  saddles  is  carried  cut  under  the  ma  ra  ge  roe  Dt  of  G.  N. 
Babushkina  and  M.  G.  Ti s nerbulatc \a  .  ENDFGOTNCTE. 

The  works  conducted  made  possible  tc  select  racst  stable  materials  fcr 
the  parts  of  valves  and  tc  develop  the  mcde/ccnditic ns  of  their 
treatment,  the  most  adeguate/ap preaching  materials  fcr  manufacturing 
the  parts  of  valves  are  tccl  steel  ShKh15.9Kh  and  high-chromium 
4  Kh  9  S2. 3Kh13. 

3.  Gauging  and  monitoring-measurirg  equipment. 

Besides  the  common  eguipmert,  used  in  the  forging-a nd- pressing 
equipment,  fcr  the  centre!  of  the  technological  process  of  stamping, 
and  also  for  guaranteeing  cf  reliability  and  service  life  of  such 
sinqle- design  machines  as  power  ful/thick  presses,  were  create! 
special  instruments. 

Some  technological  processes,  accomplished  on  the  stamping 
hydraulic  machines,  require  the  ccrtrcl  of  the  velocity  of  working 
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stroke  according  to  the  specific  program. 

Page  68. 

For  example,  with  the  uraeviatirg  press  forging  by  the  ef fort/f orce 
31500  T  of  firm  Levi  the  recessary  cuality  cf  article  is  guaranteed 
by  certain  optimum  velocity  which  can  change  during  the  working 
stroke  in  the  dependence  cn  the  filling  with  the  metal  of  the  cavity 
of  die  [51  1. 

Velocity  changes  occur  cn  the  stroke  of  press  upon  reaching  by 
the  crcsshead  of  the  specific,  previously  selected  positions. 

Forward  motion  cf  crcss-leam  is  converted  into  rotary  motion  cf 
the  shaft  of  the  sc-callec  electromechanical  code  converter  from 
which  are  removed/taken  ths  sigrals  of  direct  current,  the  fixing 
position  cross-beams.  The  structural  diagram  cf  control  system  is 
shewn  in  Fig.  43.  The  sigrals  cf  direct  current  luring 
clcsing/shorting  cf  the  corresponding  contacts  of  converter  enter  th 
unit  of  the  start  of  control  relay.  The  switches  cf  unit  arc  adjust-1 
to  such  position  of  cross-beam  in  which  should  ds  changed  the 
velocity . 


With  the  agreement  cf  the  signals  of  the  position  of  crcss-beam 
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with  the  adjustment  of  switches  by  the  cut-in  relay  cf  control  which 
will  lock  potentiometer  circuit  cf  the  control  of  valccity.  The 
latter  is  establishad/i retailed  ir  such  a  way  that  the  removed  from 
it  stress/voltage  would  coincide  with  the  stress/voltage  cf  the 
tac  he  cene  rater,  which  measures  the  actual  velccity  cf  cross- 1  ea  m,  if 
this  velccity  achieved  necessary  value.  If  velocity  differs  frem 
necessary,  then  appearira  voltace  difference  cf  potentiometer  and 
tachogene rater  actuates  the  electrcsagnet  of  the  relay  valve  of  the 
hydraulic  metor  of  the  chcke/thrctile ,  which  gauges  fluid  flew  into 
the  working  pressure  cylinders. 
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Fij.  43.  Structural  diagram  of  the  automatic  control  system  cf  the 
velocity  cf  the  working  stroke  cf  press  by  the  effcrt/force  3  1500  I 
of  firm  Levi  [51]. 

Key:  (1).  Movable  cross-beam.  (5).  Tachogen  orator .  (3).  Logarithmic 

converter.)  (4).  Monitor  cf  velocity  (chart  recorder).  (5).  Hydraulic 
or  mechanical  connecticn/commun  icaticn.  (6).  Electric  coupling.  (7). 
Position  indicator  of  valve.  (8).  Stroke  cf  press.  (9).  Table.  (10). 
Code  converter.  (11).  Switch  cf  binary  diagrair.  (12).  Unit  cf 
inc lusicn/connection.  (13).  Relays.  (14).  Potentiometer  of  control  of 
velocity.  (15).  Differential  amplifier.  (16).  Relay  valve.  (17). 
Hydraulic  motor.  (18).  Throttle  valve.  (19).  Sensor  cf  working  valve. 
(20).  Feedback.  (21).  Serscr  cf  throttle  valve. 
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Throttle  valve  is  mcved  until  is  established/inst ailed  necessary 
velocity.  After  this  the  cones  jcrding  stresses/voltages  are  aligned 
and  throttle  valve  is  disconnected. 

System  can  ba  adjusted  tc  fcur  diffarant  positions  of 
cross-beam,  in  each  cf  which  is  provided  necessary  velocity  (Fig. 

4H)  . 

Press  by  effort/force  3150C  1  is  equipped  by  relief  valve,  which 
depressurizes  in  the  working  cylinders  upon  reaching  of  the 
prescribed/assigned  fcrce.  This  valve  is  provided  for  in  order  to 
avoid  a  breakage  in  the  die/staup  in  the  case  of  stamping  with  the 
increased  specific  forces.  The  unloading  indicated  can  be  connected 
with  the  control  of  velocity,  but  it  can  be  realized  and  independent 
of  this. 

The  powerf ul/thick  hydraulic  stamping  machines,  which  have 
complicated  larye-siz®  assemblies  and  parts,  work  under  the  severe 
conditions  of  loading.  Fcr  warr.ing/prevanting  ths  possible  treaxag^s 
in  the  parts  it  is  necessary  in  the  process  cf  the  work  cf  press  to 
check  stresses/vcltages  ir  the  rest  lcad3d  parts  and  to  in  proper 
time  remeve  the  reasons,  which  call  their  ovorstress. 
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Fcr  the  control/check  indicated  is  developed  the  equipment, 
which  equipped  powerful/thick  stamping  machines  [17],  This  equipment 
provides  the  continuous  automatic  measurement  of  stresses/voltages  An 
the  parts  of  press  with  the  supplj  cf  command  impulse  on  the 
cut  cf  f/disccmaction  cf  drive  with  the  emergence  cf  dangerous 
stresses/voltagas.  Equipment  alsc  supplies  light  signaling  with  the 
overloading  cf  press  and  records  the  number  of  stresses/voltages, 
which  exceed  those  permitted,  Ar  each  of  the  cont rclled/irspc cted 
points. 
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Fig.  44.  Indicator  diagras,  which  characterizes  a  change  in  the 
velocity  cf  tha  crossheac  cf  press  hy  the  affcrt/force  31500  T  of 
fir i  Lavi  in  course  [51]. 


Key:  (1).  s.  (2).  Duration.  (3).  au/s. 


Page  70. 


On  the  stresses/voltages  in  the  parts  of  press  it  is  possible  to 
check  th.9  actual  ce nter-c f- pres su re  location  cn  the  dia/stamp,  which 
is  especially  important  dcring  stairping  of  the  unsymmetric  finned 
panels  and  other  parts,  fer  which  tc  calculate  canter  of  pressure  is 
difficult.  Die  setting  cn  the  center  of  pressure  makes  it  possible  to 
obtain  the  articles  cf  a  coed  quality  and  provides  uniform  lead 
distribution  on  the  ale ment s/ce 3 1 s  cf  press. 
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The  action  of  equipment  is  based  on  the  measurement  of  elastic 
deformations  of  the  parts  of  press  by  special  synchrctransmitters. 

The  kinematic  diagrai  cf  irstrument  is  shown  in  Fig.  45. 

Synchrotransmitter  1  (type  ED-4Q4A)  with  the  aid  of  the  special 
reducer,  which  consists  cf  parts  2-5  and  which  converts  linear 
displacements  into  the  angular  cnes,  records  the  deformations  of  the 
controlled/inspected  part  which  are  absorbed  by  measuring  tip  6. 

Receiving  synchro  7  (type  ES-4C4A)  is  installed  in  the  special 
measuring  channel  and  ccnrect  by  guide  with  the  synchrctr ansroitt er. 

In  the  same  channel  are  located  the  remaining  elements  of  the 
signaling  system:  executive  electromagnetic  relay,  counter  cf 
overloadings  and  trip  relay. 

On  the  axis/axle  of  receivirc  synchro  is  attached  ar ro w/ pointe r 
8,  which  indicates  scale  S  cn  the  hrewn  scale  of  the  deformation  of 
the  ccnticlled/inspected  part.  Si  i  ultaneo  usly  arr  cw/pcinter  8  tarns 
arrcw/pcintor  10,  which  is  attached  cn  the  f r cnt/lo a  din g  panel  of  the 
unit  of  receiving  synchro  arc  makes  it  possible  tc  fix/record  the 
breaking  stresses,  which  ccccr  during  the  specific  period 
(replacement,  days,  etc.). 
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Fig.  45.  Synchrotransmi tter  ard  receiving  synchro  [17]. 

Page  71. 

Indicator  has  a  signaling  system  which  is  switched  cn  upon 
reaching  in  the  contrcllec/inspected  part  of  dangerous  deformations 

The  feed  circuit  of  the  electromagnetic  relay  of  the  signaling 
system  is  closed  with  the  contact  ci  contacts  11.  These  contacts  ar 
fastened  cn  the  ring  and  are  installed  in  the  space  required  the 


scales  with  the  aid  of  krofc/stick  12,  derived  to  us  frcnt/lsadir.g 
panel  of  unit.  During  the  clcsirg  cf  contacts  opera tes/wears  the 
executive  electromagnetic  relay,  which  controls  the  ignition  cf 
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indicator  lamp,  by  the  start  cf  the  counter  of  overloadings  and 
pcwerf ul/thick  trip  relay. 

Since  the  axle  weight  cf  receiving  synchro  is  lew,  displacement 
angle  of  its  with  the  synchrctrarsiitter  does  not  exceed  0.5°,  which 
provides  the  necessary  accuracy  cf  measurement. 

Pig.  46  shows  synchrctrarsiri  tter  with  locations,  in  the  lower 
cover/cap  of  sansor  1  is  screwed  in  strut  2,  into  which  is  leaned  the 
leg  cf  an  indicator  of  3  dial-types.  The  housing  of  indicator  is 
attached  on  thrust  by  4,  roving  during  the  da  for  [nations  of  ■‘the 
ccntrolled/inspected  part  cf  press.  Consequently,  indicator  is  the 
indicator  of  the  mechanical  extensemeter,  with  the  aid  of  which  are 
acccn  plished/realizt  d  the  ccntr  cl/check  and  the.  calibration  cf 
equipment . 


Indicator  is  equipped  with  the  telltale  fixing  counter,  attained 
on  the  glass.  Arrcw/pcirter  is  talarced  and  turnfd  due  to  fh« 
application  cf  small  force,  kith  the  increase  of  de formation  the 
fixing  arrow/pointer  moves  together  with  the  basic  arro v/poir ter  o* 
indicator,  making  it  possible  tc  record  the  greatest  deformations 
( stress/ voltage)  for  one  cr  another  time  interval  (replacement,  days, 
etc.).  Testing  showed  that  the  required  for  the  displacement  cf 
telltale  counter  small  force  dees  cct  introduce  additional  errors 
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into  readings/indicatiors  of  indicator.  Tha  measure ment  of 
deformations  is  made  in  the  section,  equal  tc  400  mm.  In  this  case 
absolute  deformation  of  the  ccntrclled/inspected  part  with  the 
stress/voltage  200  icgf/cm*  is  0.4  mm. 
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Fi^.  46.  Synchrotra nsmitter  with  locations  [17], 

Key :  ( 1 ) .  base. 

Paae  72. 

Equipment  makes  it  possible  tc  reliably  measure  deformations  on  the- 
order  of  0.01  mm;  thus,  stresses/ec  Itages  are  measured  with  an 
accuracy  to  50  itgf/cm*.  For  guaranteeing  this  precision/acc ur ac y  it 
is  necessary  to  eliminate  the  effect  of  thermal  deformations.  This  i 
achieved  by  the  periodic  ccrrecticn  of  the  zero  position  of  the 
a rrows/pointers  of  the  indicator  cf  measuring  channels  at  the  lead  a d 
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The  installaticn/setting  up  cf  equipment  on  the  presses  is  very 
effective,  it  facilitates  their  operation,  by  it  must  be  equipped  all 
stamping  hydraulic  machines  by  the  effort/fcrco  of  acre  than  5000  T. 

For  the  checking  of  stresses/ voltages  in  the  columns  of 
powerful/thick  press  can  he  usee  the  equipment,  developed  by 
Novosibirsk  plant  "Tyazhstankcgidrcpress"  im.  A.  I.^teframcv  for  the 
press  by  effcrt/force  3CCC0  T  [23- 

In  order  to  describe  efficiency  of  one  or  the  ether  parts  of 
presses  for  the  purpose  cf  the  development  cf  the  optimum  conditions 
for  their  operation  and  gliding  the  repairs,  it  is  necessary  to  know 
net  only  a  quantity  of  leadings,  which  exceed  those  permittee,  but 
also  a  quantity  of  loadings  with  different  ef ferts/f crces  for  the 
specific  time  intervals.  This  irfemation  is  necessary  also  for 
accomplishing  the  calculations  tc  the  fatigue  strength  of  parts.  Evcr. 
such  parts  of  press  as  upper  crcss-team,  base/root,  crosshead, 

* asting/exper iencing  with  the  leading  relatively  lew  averaged 
voltages,  get  out  of  order  due  to  the  insufficient  fatigue  strength, 
which  is  explained  by  the  effect  cl  different  stress  concentrators 
(holes,  apertures,  etc.). 
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For  obtaining  information  indicated  was  cr-ated  the  autciratic 
instrument-counter  SNP,  the  principle  of  work  of  which  consists  ir 
the  transformation  of  the  pressure  impulse  of  liquid  in  the  line  of 
working  pressure  cylinders  into  the  electrical  signal,  f ixe d/ re  cord  id 
by  electromagnetic  counter.  The  tra rsfor mat ic r  indicated  is 
acccmplished/realized  by  the  electric-contact  manometer,  which  has 
two  pairs  of  contacts.  Cne  maccueter  makes  it  possible  to  fix/record 
the  value  cf  two  pressures. 

With  instruments  SHE  are  equipped  stamping  machines  with 
effort/force  75010,  300CO  and  15000  T,  and  also  forging  presses  with 
effort/force  6000  T,  hori 2ontal-s ha ped  presses  with  effort/fcrca 
12CC0  and  20000  T,  etc.,  esta tl ished/inst al le a  in  the  same  shops,  as 
stamping.  Instrument  records  a  cuartity  cf  leadings  with  each 
step/stage  of  ef fort/f crce .  At  the  same  time  any  possible 
fluctuations  of  pressure  in  the  working  cylinder  do  not  affect  the 
results  cf  reading.  Let  us  explain  the  electrical  circuit  of 
instrument,  shown  in  Fic.  47. 

By  the  variable  stress  1  1C  c,  obtained  through  the  st°r-down 
transformer,  feeds  relay  circuit  R0 ,  FP-0,  rn-1,  rn-2,  tiP-l-RP-4. 

Page  73. 
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T he  strFSS/voitage  48c,  obtained  through  the  stap-down  transfcraier, 
is  converted  by  rectifier  cn  the  semiconductor  diodes  into  constant 
stress,  battery  supply  relay  FV,  FES  (relay  cf  operation),  the 
elect  ric- pulse  counters  H-1-M-4,  and  also  the  delay  line  of  the 
operation  of  relay  3ES  arc  timer  E  \ . 

In  the  initial  position  (pressure  in  the  hydraulic  system  of 
press  is  absent)  normally  closed  ccrtacts  EKM-1  and  E KM- 2  are  closed, 
and  relay  RN-1  and  RN-2  are  prepared  to  the  inclusicn/connaction. 

With  the  application  cf  voltage  cf  relay  BN-1  and  RN-2  they 
c p^rat e/ wear .  Their  normally  extended  contacts  in  the  relay  circuit 
PU  and  F P—0  are  closed,  which  leads  tc  the  operation  cf  relay.  In 
this  case  are  closed  the  rormally  ejen  contacts  of  relay  RU  and  RP-0, 
preparing  relay  circuit  FE-1-FF-4  fer  inclusicr./ccnnecticn.  The  coil 
cf  r«lay  RU  is  blocked  by  normally  eper  contact.  Thus,  RU  is 
established /installed  tc  self-supply. 

Let  us  assume  that  normally  the  closed  a rd  normally  open 
contacts  EKI1-1  of  manometers  are  established/installed  to  the 
pressures  100  kgf/cm2  ana  20C  kcf/cm2.  When  line  pressure,  with  which 
ar°  connected  the  manometers,  achieves  100  kgf/c®2,  normally  closed 
contact  EKH  will  bt  disconnected,  after  disconnecting  relay  F N.  As  a 
result  will  be  incl  ud»d/ccnrected  by  r«lay  RF-1,  will  be  locked 
normally  open  contact  RF-1  in  the  circuit  of  counter  M-1.  The  aagr.st 
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cf  counter  M-1  will  attract  armature. 

If  pressure  ir.  the  bjdraulic  system  of  press  falls  tc  0, 
normally  closed  contact  EKM  will  le  locked,  will  cperate/actuate 
relay  BN-1.  In  accordance  with  this  normally  closed  contact  9 N-  1  in 
circuit  BP-1  will  be  disconnected  and  will  disconnect  RP-1.  will 
occur  breaking  normally  cpen  contact  BP- 1  in  the  circuit  cf  counter 
M-1.  The  coil  of  counter  will  be  de-energized,  its  magnetic  system 
will  cpe rate/act uate ,  ana  will  cccur  the  reading  of  leading. 
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Fiq.  47.  Electrical  counter  circuit  cf  the  loadings  of  hydraulic 
press. 

Page  74. 

So  that  there  would  net  occur  the  reading  at  the  moment  cf  the 
random  fluctuation  of  pressure  in  the  process  of  leading  and  during 
switching  of  relay,  intc  the  circuit  is  connected  the  timer  FV,  and 
also  the  delay  circuit. 

On  reaching/achievenent  cf  pressure  200  kgf/cm2  will  be  locked 
the  normally  open  contact  EKP,  switching  on  the  appropriate  relays 
and  counter  M-2. 

The  contacts  of  marc  meter  EKS-2  can  be  cstablished/inst  a  lie  d, 
for  example,  to  pressures  by  300  and  400  kgf/cmz.  In  this  case  the 


instrument  wcrks  just  as  at  pressures  by  100  and  200  kyf/cm2 


Into  the  assembly  cf  counter  SNP  enter  the  unit  cf  counters  and 
the  unit  cf  manometers.  Tc  the  front/ leading  panel  of  the  unit  of 
counters  are  derived  electrcmagretic  counters,  and  also  toggle  switch 
of  inclusion/connecticn ,  the  indicator  light  and  safety  device/fuse. 
On  the  internal  panels  are  esta klished/installed  the  remaining 
network  elements. 

The  feeding  of  electrical  circuit  is  acccmplishe d/realized  frcm 
the  net  of  alternating  current  ty  a  vcltage  220c.  The  prolonged 
operation  of  instruments  (since  1S61)  came  to  light/detectea/exp csed 
their  high  reliability  arc  complete  stability  o~ 
readings/indications. 

The  described  equipment  is  stationary  and  is  applied  in  tha 
process  of  equipment  maintenance. 

For  the  study  of  pcwerful/thick  presses  are  utilized  widely 
known  instruments  of  the  general  jurpose  and  spjcially  developed 
equipme  nt . 

During  the  investigation  of  stressas  and  strains  in  the  most 
important  elements/cells  cf  press  are  applied  wire  and  mechanical 
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extensometers,  carbcn  dynamometers,  etc. 

Investigations  cf  the  dyranucs  of  the  drive  of  press  give  the 
possibility  to  come  to  licht/aetect/expose  energy  and  dynamic 
characteristics  during  the  different  operating  modes  in  the  function 
of  time.  Obtained  information  make  it  possible  to  quantitatively  and 
qualitatively  characterize  dif-ferert  periods  cf  operating  cycle,  and 
they  also  serve  as  auxiliary  aaterial  during  the  calculation  of  drive 
during  the  design  of  presses. 

The  basic  determined  values  are  th«  velocities  cf  the  mcticn  of 
the  operating  unit  of  press,  the  tine  of  separate  courses  and  cycle 
as  a  whole,  duration  and  character  cf  the  operation  of  the  centrals, 
fluctuation  of  pressure  in  the  hydraulic  system,  etc.  The  parameters 
being  investigated  are  vritter/reccrded  usually  on  the  loop 
oscillographs,  and  pressures  are  aeasured  with  the  aid  of  the 
capacitive  diaphragm  sersers  anc  tutular  type  sansors  with  the 
resistance  strain  gauges. 

Tubular  typo  sensor  for  measuring  the  'pressures,  which  are 
100-450  Kgf/cm2,  has  the  cylindrical  housing  fchich  is  made  ere  whcl° 
with  coupling;  the  latter  is  screwed  in  into  the  conduit/manifold.  To 
the  housing  is  stucic  the  resistance  strain  gauge,  shielded  by  the 
cap/hood  which  is  slipped  over  trench.  i ires/cond uctcts  are  derived 
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through  the  hola  in  the  cap/hcod. 

Page  75. 

Sometimes  for  the  complete  de velopment/detecticn  of  the  dynamics 
of  the  work  of  press  is  necessary  the  recording  of  the  high  (320 
kgf/ct2)  and  low  (10  kgf/cm2)  pressures  of  liquid  at  one  and  the  same 
point  of  hydraulic  system.  Car  arise  need  in  the  recording  of  high 
pressure  and  vacuum.  For  this  purpose  are  designed  two  different 
sensors,  one  of  which  is  squally  sersitive  to  the  high  and  lew 
pressures,  and  the  ether  -  to  the  high  pressure  and  the  vacuum.  The 
device  cf  these  sensors  is  almost  analogous  (Fig.  48)  [5]. 

In  housing  1  is  esta tlishec/installed  the  me mbrane/diaphragm  2 
whose  thickness  for  the  sensor  "high  pressure  -  vacuum”  about  0.5  mm, 
and  fer  the  sensor  "high  -  lew  pressure”  1.2  mm.  in  bushing  3,  which 
presses  the  membrane/di aphragm,  is  screwed  in  sleeve/teaker  4,  on  the 
surface  cf  bottom'  of  which  they  stick  resistarca  strain  gauge  5.  The 
latter  fixes/records  high-pressure  changes.  Between 

memtrane/diaphragm  and  tettem  cf  sleeve/beaker  gapped,  sufficient,  sc 
that  with  the  excess  cf  cslculatec  lew  pressure  the 

memtrane/diaphragm  wculd  be  leared  into  the  bottom  of  sleeve/ beaker . 
The  memtrane/diaphragm  2  through  pan  6  is  connected  with  diaphragm  7, 
forced  against  face  of  bushinc  2  ty  ccver/cap  8.  The  diaphragm,  to 


% 


DOC 


61C69102 


page 


which  is  stuck  resistar.es  strair  gauge  9,  repeats  the  deformation  of 
the  membrane/diaphragm.  As  a  result  the  extensometer  fixes/records 
low  pressure  or  vacuum. 

The  displacements  of  the  mevinc  elements  of  the  presses 
fix/reccrd  string  hedographs.  Hcdcgraph  (Fig.  49)  is  found  in  housing 
3  of  sheet  aluminum  which  is  fastened  to  the  press  with  clamps  4. 
within  the  housing  are  placed  b cstars/tires  8  and  guide  of  5  sliders 
6  with  textclite  crossheac  7.  Hcticn  to  the  slider  is  transmitted 
through  string  1,  connected  with  the  movi ng/d ri ving  crgan/ccn trol 
(for  example,  with  the  crcsshead)  .  Two  spring-loaded  slide  contacts 
slip  together  with  the  crcssheac  ct  the  busbars/tires.  Hodograph  is 
switched  on  in  the  electrical  circuit  through  the  three-ccn jugate 
joint.  Special  hedographs  utilize  fer  measuring  the  mis  alignments  of 
the  crosshaad.  Their  device  is  described  in  chapter  VI. 

During  the  use  of  hedographs  the  velocities  of  the  metien  of  the 
crosshead,  valves  and  ether  mevire  elements/cells  determine  by  the 
graphic  dif ferantiaticn  cf  the  reccrding  cf  displacements. 

Although  the  usa/applicaticn  cf  an  oscillograph  provides  the 
possibility  of-  the  reccrding  cf  the  studied  parameters,  which  are 
changed  during  the  shert  lime  hewever  it  is  ccnnected  with  the  use  of 
special  personnel  and  the  expenditure  of  relatively  long  time  for  the 
treatment  cf  experimental  material. 
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Pig.  48.  Two-stage  pressure  ssnscr  [5], 


Page  76. 


In  the  majority  of  the  cases  in  tbs  hydropresses  the  parameters 
change  during  the  relatively  long  time.  Based  on  this  by  vn UMETMASh 
it  is  created  instrument  for  the  sinultaneous  recording  of  pressure 
in  the  hydraulic  system,  the  velocity  cf  working  stroke  and 
temperature  of  blank  cr  instrument  [21]. 


The  structural  diagram  cf  instrument  is  shown  in  Pig.  50. 


The  basis  of  recording  unit  is  the  produced  by  soviet  industry 
high  speed  recording  thrss-cban re 3  instrument  a 320- 3.  Frequency  of 
its  natural  vibrations  is  5  H2,  tfce  current  of  the  full  deflection  cf 
16  aA.  The  recording  eleaent/cell  is  made  in  the  form  of  capillary 


tubular  arrc w/pointer. 
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Fig.  49.  Hodcgraph  for  the  recording  cf  the  displacements  of  the 
moving  elements:  a)  schematic  diagram;  b)  ccnstr’icticn/desi.gn  ;  1  - 
string;  2  -  slida  contact;  3  -  housing;  4  -  clamp;  5  -  being  guided 
6  -  slider;  7  -  traverse;  3  -  bustar/tire. 
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The  precision/accuracy  cf  recording  is  estimated  with  at  aorupt 
charge  in  the  fixed/recc iced  parameter  by  the  value  cf  the  so-called 
change-c  ver 

S  =  — 

where  a1  -  throw  of  pointer  in  the  beginning  cf  its  oscillations  with 
a  sudden  change  in  the  f ixed/reccrded  parameter; 

«0  -  drift  of  arro w/pcinter . 

Amount  of  change-over  dees  rot  exceed  2-4o/c.  It  is  regulated  by 
the  change  external  resisting,  tc  which  is  closed  measuring  winding 
of  instrument.  For  deve ]c ping/sca r n ing  the  written/recorded  processes 
on  the  time  and  method  the  synchronous  motor,  generally  accepted  in 

ShDR 

instrument  H320-  3,  is  replaced  ty  step-by-step  motor  aw-521. 
Develcpment/scan  cn  the  time  is  produced  with  supply  to  the  entry  cf 
the  step-by-step  motor  of  impulses/ ncmenta/pulses  from  the  generator 
whose  frequency  can  he  smoothly  regulated  (sweep  oscillator  cn  the 
time  in  Fig.  50).  cycling  ires  the  displacement  pick-up  makes  it 
possible  to  carry  out  develcpment/scan  of  process  cn  the  way.  In  this 
case  the  evenness  of  development/scan  virtually  is  retained  st  any 
velocities  of  working  stroke,  there  are  no  oscillations  and  delay  of 
scanner  with  velocity  jumps,  etc. 
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Fia.  50.  Structural  diagram  of  instrument  for  tha  simultaneous 
recording  of  pressure  ic  the  hydraulic  system,  the  temperature  of 
blank  and  velocity  of  the  vcrkirg  stroke  of  hydraulic  press. 

Key:  (1).  Pressure  sensor  (dynaircaeter) .  (2).  Temperature-sensing 

device  (thermocouple).  (3).  Unit  cf  start  of  recording  heads.  (4). 
amplifier  of  channel  cf  pressure.  (5).  Amplifier  cf  channel  cf 
temperature.  (6).  Speed/rate  meter.  (7).  Recording  head.  (8). 
Displacement  pick-up.  (9).  Urit  cf  formation  end  division  of 
impulses/momenta/pulses.  (10).  Sweep  oscillator  on  time.  (11). 
Control  assembly  of  step-ty-step  actor.  (12).  Engine  of 
development/scan  of  paper  (step).  (13).  Object  of  measurement.  (14) 
Generator  of  time  mark,  (15).  Fewer  unit.  (16).  Head  cf  time  marker 
(17).  Control  unit.  (18).  Reccrdirg  unit. 
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Page  78. 

With  the  working  stroke  of  press  the  cable,  attached  by  one  end  on 
the  crosshead,  drives  receiving  drum  2,  which  is  connected  with  disk 
3  through  raising  reducer  4.  Becurrent  drum  1,  to  which  is  wound  the 
second  end  of  the  cable,  serves  fcr  the  tension  of  the  latter  and  its 
return  tc  the  initial  position  sith  the  back  stroke  of  press.  To  this 
cable  it  can  take  up  the  sag  between  limiter  5  and  cross-beam  of 
press,  as  shewn  in  Fig.  51,  t harks  to  which  is  absent  the  accelerated 
rotation  of  reducer  with  the  idlirc  and  appears  the  possibility  of 
the  execution  of  drum  1  by  ccirpact.  The  presence  cf  brake  in  the 
reducer  eliminates  the  effect  of  gaps.  As  a  result  is  achieved  the 
sufficiently  stable  work  cf  displacement  pick-up,  in  spite  cf  the 
presence  cf  reducer  and  flexible  member  of  cable. 

The  rotation  of  disk  with  cne  cr  the  other  velocity  leads  to  the 
appearance  on  the  phctccicde  cf  tbs  indicating  lights,  converted  into 
the  electric  pulses  whese  number  is  proportional  to  the  displacement 
of  press.  The  formation  cf  im  pu  Ises/mcmenta/pulses  in  the  amplitude 
and  the  duration  is  predveed  in  the  device  cf  formation.  Division  cf 
impulses/momenta/pulses  is  accc up  li shed/r ealizsd  separately  along  th* 
channel  cf  the  recording  cf  velccity  (speed/rat?  m°t<?r  in  Fig.  50) 
and  the  channel  of  control  assembly  cf  step-by-step  motor. 
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The  impulsas/m  oaer.ta/pulses  ,  which  entsr  the  speed/rate  meter, 
are  converted  into  the  direct  current  of  recording  head  whose  value 
is  proportional  to  pulse  frequency,  i.e.,  velocity. 

Pressure  sensor  is  e  xtensoiretr  ic  bridge  (dynamometer)  .  Cne  of 
the  diagonals  of  bridge  is  writt e r/recorded  by  sinusoidal  alternating 
current  from  the  master  oscillator;  from  another  diagonal  is 
remcved/taken  the  signal  cf  unbalancing,  proportional  to  the  measured 
pressure.  3alancing/trimrirc  tridce  on  the  ca  pacity/capacitar  ce  and 
the  effective  resistance  is  acccu pi ished/raalized  by  two  variable 
resistors . 

Temperature-sensing  device  is  thermocouple.  Tho  direct  current, 
produced  bv  thermocouple,  is  converted  into  alternating  current  with 
tha  aid  of  the  special  converter,  assembled  on  the  transistors. 


i 

Fig.  51.  Schematic  of  displacement  pick-up. 

Key:  (1).  To  the  press. 

Page  79. 

The  generator  of  time  mark  depending  on  adjustment  car.  produce 
the  slectric  pulses  through  1;  2.f:  5  and  10  s.  These 
impulses/momenta/pulses  erier  the  entry  of  the  recording  head  of  time 
marker.  In  order  tc  elinirate  the  effect  cf  peak  current  during  the 
supplying  of  supply  vcitace,  the  device  cf  recording  heads  provides 
the  per-second  delay  of  their  irclusicn/ccnnection. 

Are  given  oelow  the  tasic  parameters  of  displacement  pick-up. 

Technical  characteristic  cf  displacement  pick-up. 
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Key:  (1).  Maximum  values:.  (2).  vri tten/recorded  pressure  (depending 
cn  construct ion/design  cf  sensor)  ir  kgf/cm2.  (3).  vritten/tecorded 
temperature  (depending  cn  type  cf  thermocouple)  in.  (4).  Minimum 
w ritt en/recordad  velocity  cf  working  stroke  ir  mm/s.  (5).  Minimum 
speed  on  time  marks  in  am/s.  (6).  Minimum  recorded  time  of  operating 
cycle  in  s.  (7).  Precisicr/accuracy  of  recording  parameters  in. 


Instrument  is  reliatle  in  the  operation. 


4.  Mechanization  of  works. 


The  parts,  stamped  or  the  pcwerf  ul/thick  hydraulic  presses,  have 
large  overall  dimensions  itc  several  meters)  and  mass  (it  reaches 
hundreds  cf  kilograms).  Operations  cn  their  transportation,  packing 
into  the  die/stamp  and  the  like  are  very  la  borreons  uming .  Ir.  this 
case  the  use/application  cf  manual  labor  is  inadmissible.  At  the  same 
time  the  mechanization  cf  the  processes  of  the  displacement  cf  blanks 
and  finished  articles  is  ccn j ugated/ccabined  with  the  saries/row  of 
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dif ficultias.  Thus,  with  the  great  variety  cf  forms  and 
sizes/dimensions  of  the  die-fcrcec  forgings  it  is  necessary  that  the 
mechanizing  dsvice  would  he  general-purpose .  It  must  act  smoothly 
with  different  haight/altitude  cf  stamp  sets  and  relatively  close 
stamp  space. 

The  operations,  which  require  mechanization,  it  is  possible  to 
subdivide  into  two  categories:  knockout  from  the  die/stamp  cf 
finished  articles;  the  supply  of  blanks  and  the  r emo val/d ista rce  of 
finished  articles. 

Knockouts  are  installed  in  the  center  of  press  alsc  cn  the 
bridge,  to  which  is  advanced  the  table.  In  the  first  case  the 
kr.cckcut  cf  finished  articles  is  produced  on  the  spot  of  stamping. 
Side  knockout  (on  the  bridge)  acts  with  the  advanced  table.  The 
mechanism  of  kr.  ackouts  is  one  arc  the  same:  ere  cr  several  hydraulic 
cylinders,  fed  by  high-pressure  liquid,  with  the  plungers  which 
through  the  system  of  fcea ns/g ul li es  and  pushers  produce  knockout. 
Pushers  are  installed  in  the  die/stamp  into  era  or  several 
series/rews  depending  cr  the  width  cf  part. 

Page  80. 


Let  us  note  that  fer  the  irstallation/setting  up  of  knockouts  is 
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necessary  drilling  of  thrcugh  holes  and  milling  slots/grooves  in  the. 
die  base-plates  and  the  cis/stanp.  As  a  result  in  the  latter  increase 
t h"  vcitages.  In  order  tc  avoid  this,  presses  are  equipped  with  the 
knockouts  of  the  pulling  action  (Fig.  52),  which  work  thrcugh  the 
lever/crank  system,  installed  cc  the  bolster.  During  the  use  of  this 
knockout  the  slot s/grco ves  and  holes  for  the  thrusts  and  the  pushers 
make  only  in  the  die/staip. 

Mechanization  of  the  supply  of  blanks  and  re  mo val/dist an ce  of 
finished  articles  can  be  solved  as  follows  (Fig.  5J)  [12].  Elanks 
overhang  from  the  furnaces  by  special  transporters  perpendicularly  tc 
the  longitudinal  axis  of  press.  They  fall  to  the  chain  conveyer  of 
truck  2,  subject  to  the  window  of  the  furnace  (circuits  of  the 
transporter  of  truck  enter  between  the  circuits  of  furnace 
transporter).  On  its  rail  track  the  truck  with  the  blank  is  moved  tc 
the  longitudinal  axis  cf  press.  Here  blank  is  seized  by  charging 
manipulator  6,  who  cn  hasic  rail  track  of  7  is  fixed  to  press  5. 
Manipulator  6  produces  setting  fclark  into  the  die/stamp.  After 
stamping  manipulator  3  picks  up  finished  article  and  supplies  him  tc 
second  truck  2.  The  latter  on  its  rail  track  supplies  finished 
article  tc  transporter-cccle r  1,  which  transfers  part  into  adjacent, 
aisle.  The  work  of  mechanisms  is  accomplishad/realized  as  fellows. 
When  manipulator  6  with  the  tlark  will  drive  up  tc  the  press, 
manipulator  3  takes  away/cathers  finished  part.  Stamping  begins  at 
the  moment/torgue  when  leading  manipulator  is  removed  from  the  stamp 
space  of  pr°ss. 
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Fig.  52.  The  knockout  of  the  pulling  action:  1  -  die/stamp;  2  - 
scwtlcck;  3  -  plate/slafc  intermediate;  4  -  table;  5  -  axis/axle  of 
press. 

Key:  (1) .  Course. 

Page  81. 

The  motion  of  manipulators  alone  the  rail  track  is  limited  to  limit 
stops  8  and  avarage/aear  ceterts  4. 

Let  us  examine  the  device  of  separate  mechanisms.  Truck  [12] 
(Fig.  54)  is  platform  3  or  rurnicc  wheels,  cn  which  is  assembled  the 
chain  conveyer.  Its  circuits  arc  driven  by  twe  electric  motors  which 
together  with  the  brakes  and  by  worm  reducers  1  are  arr anged/ locate d 
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on  shaft  butt  ends  4,  which  carries  sprocket  drives.  Beams/gullies  7, 
which  are  encompassed  fcy  circuits  6,  have  arms,  which  make  it 
possible  to  introduce  the  circuits  cf  the  trucx  between  the  circuits 
of  furnace  transporter  cr  transporter-cooler.  Idle  chain  wheels  are 
arrangad/located  on  these  arms  arc  are  equipped  with  tighteners. 
Feeding  to  the  alectric  (refers  cf  transporter  is  fed  with  the  aid  of 
flexible  cable.  Truck  is  aoved  frea  the  hydraulic  cylinder  cf  the 
double  action,  given  freir  its  c  *n  hydraulic  system.  Ccntrcl  cf  truck 
and  by  its  transporter,  ard  alsc  ty  furnace  (cr  transporter-ccc ler) 
is  concentrated  on  one  panel.  Cpeiatcr  produces  th»  start  of 
mechanisms.  Upon  reaching  ty  the  Hank  (cr  finished  article)  of  the 
prescribed/assigned  position  the  transporter  cf  truck  self- stopping . 

Charging  and  discharging  manipulators  have  the  identical 
ccnstruction/dasign  (Fig.  55).  Easic  part  of  each  of  them  is  the 
bridge,  moving  to  four  rurninc  wheels  on  the  rail  track.  Bridge  has 
of  the  plan/layout  U-shaped  fern  and  consists  of  twe  stringers  7, 
connected  by  cross-team  S.  The  latter  is  made  in  the  form  cf  arch  and 
with  manipulator's  entrance  intc  the  stamp  space  does  not  prevent  his 
motion.  Cross-beam  is  located  alcve  the  lewer  die  base-plates. 
Furthermore,  because  cf  the  arched  cross-beam  manipulator  can  pass 
above  the  truck  with  the  tlank  cr  the  finished  part. 
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Fig.  53.  Equipment  for  mechanizing  press  [12]. 


Kav:  ( 1) .  Purnace. 


Page  82. 


On  the  crcss-baam  is  arrarged/lccated  the  panel  for  machinist,  who 
controls  manipulator,  and  also  different  by  hydro-  and  slectrical 
equipment.  On  the  cross-beam  is  located  also  drum  8,  to  which  is 
wound  flexible  cable,  which  supplies  feeding  to  raar  running  whsels 
(fror.t/nose  wheals  -  ncncriver).  For  each  of  them  is 
fastened/ strengthened  redccer  1C,  led  to  its  rotation  by  electric 
motor. 


Principal  part  of  the  manipulator  is  frame  1  with  the 
captures/grips,  which  moves  ever  two  vertical  columns  3, 
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f astened/stre ngthensd  tc  the  fcridce.  Frame  is  rigidly  connected  with 
two  carriages  5,  moving  urder  the  action  cf  hydraulic  cylinders  6. 
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4  and  12,  which  receive  tcrque  lead  from  the  load,  have  straight 
tr<*ad,  and  unload'd  cylinders  2  -  spherical.  The  latter  fix/record 
the  pcsition  of  frame  relative  tc  columns  in  the  transverse  direction 
because  of  the  set  of  disc  springs.  In  this  case  the  springs 
compensate  the  thermal  de  feriratiers  cf  the  frames  which  can  reach  th* 
significant  magnitude,  sirce  Bari|ulator  transports  the  heated  metal. 

The  bottom  loaded  cylinders  are  made  for  one  whcle  with  the 
gear,  entering  the  engacenent  with  the  rack  which  is 
f aster.ed/strengthened  tc  the  ccluan.  Gears  cf  both  of  carriages  are 
connected  with  shaft  11  and  couplings,  which  prevents  the 
misalign sents  of  frame  during  its  action. 

Prame  bears  five  pairs  cf  catches  13,  each  pair  having 
individual  hydraulic  drive  (cylinder  cf  double  action  14). 
Capture/grip  has  four  cylinders,  which  make  it  possible  for  it  to  be 
moved  or.  the  guides.  In  the  captuie/grip  there  is  the  hole,  through 
which  freely  is  passed  the  stcck/rcd  cf  hydraulic  cylinder.  Ccnical 
bores  in  the  stock/rod  and  leeks  cf  16  captures/grips  make  it 
possible  to  fasten  the  latter  it  the  different  places  of  stcck/rod 
and  thereby  to  regulate  the  distarce  between  the  captur9S/gri  ps , 
which  depends  on  the  overall  ciaersicns  of  blank  or  finished 
die-ferged  forging.  The  eperatirg  units  15  of  capture/grip  (hcck)  are 
interchangeable.  Their  form  (ccrstr uction/design)  selects  depending 
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on  the  form  of  article,  which  the}  must  seize.  The  latter  fact  in 
combination  with  the  adjustable  distance  between  the  capture  s/grips 
makes  manipulator  to  the  hncwr  degree  with  general-purpose. 

Mechanization  of  the  operations  of  transportation  can  te 
different.  Fcr  example,  cv  the  presses  '‘Levi*  s“af  fort/for  ce  3  1500  and 
44500  T  apply  not  rail,  tut  cu td ccr/f loor  ma ri pulatcrs. 

Furthermore,  the.  f lichts/s pa rs  where  are  establish  3d/ir.stalled 
powerful/thick  presses,  equip  with  bridge  crarss.  In  this  case  the 
taps/crares  meve  at  tsc  different  levels  over  the  height/altitude  of 
flight/span.  Lower  taps/cranes  by  lead  capacity  30-50  T  are  intendid 
basically  fcr  die  settirg  and  ether  auxiliary  operations;  upper,  that 
have  large  load  capacity,  fcr  replacing  the  plates/slabs  of  stamp 
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Page  105. 

As  far  as  lower  cross  bars  a  rn_  concern  ed .  on  stress  distribution 
in  them  has  an  effect  the  character  of  the  loading  of  the  base/roct 
of  press.  This  especially  is  developed  with  the  loadings  with  the 
longitudinal  eccentricity  1  wher  the  maximum  stresses/voltages  it  is 
shifted/sheared  to  the  extreme  plate/slab  of  cross  tar  in  the 

direction  of  center-cf- pres  sure  travel. 

r’OCTI.’OTE.  1.  Research  data  of  press  model.  ZhDFOOTMOTE . 

In  the  guides  of  4  crossheads  (Fig.  69)  in  the  presence  cf 
eccentricity,  but  in  the  inoperative  basic  system  cf  the  elimination 
of  misalignment,  st ress/vcltace  ir  sections/crts  I-I  they  reach  1200 
kgf/cm2.  when  this  system  works,  the  stress es/voltagss  indicated  dc 
not  exceed  400  kgf/cm2.  Xr  t*he  fern  cf  bundles  longitudinal  2  and 
transverse  1  plates/slats  cf  different  section/cut  and  connected  with 
each  other  by  tie  pins  3,  resembles  the  system  of  cress  teams/gullies 
which  freguently  is  applied  in  the  structures.  True,  in  contrast  to 
the  latter  the  part  of  the  teans/cullies  cf  cross-beams  has  small 

r 

length  at  considerable  height/altitude  (L/h=3-4),  i.e.,  is  team 
partitions.  In  this  case  forces  cf  fricticn  on  the  mating  surfaces 
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trouble  the  strain  of  cress- team. 

The  calculation  of  a  similar  ccnstruction/design  is  complex  in 
connection  with  the  repeated  static  indefinability  of  system  and  the 
difficulty  of  the  account  of  such  factors  as  forces  cf  fricticn, 
tightening  cf  pins,  consistency  cf  the  work  of  separate 
elements/cells,  stress  concentration,  contact  corrosion,  elastic 
compression  of  beams/gu 12  ies,  etc. 

The  preliminary  in vestigat icr  cf  stress  distributions  in  the 
beam  partitions  with  different  L/h  made  it  possible  to  conclude  that 
during  the  calculation  cf  beam  partitions  with  L/h=3-4,  leaded 
similarly  to  the  longitudinal  plates/slabs  of  cross-teams,  it  is 
possible  tc  utilize  impedance  methods  of  materials  [33]. 

Calculation  data  checked  cr  the  models  cf  the  crcss-team  of 
press  by  the  effort  750CC  T  (to  scale  1:37  to  the  full-scale 
const  ruction/design) ,  made  from  fiberglass  and  metal,  for  press  and 
its  working  model. 

Table  14  gives  the  values  cf  stresses/vo Itages  and  sagging  ir. 
the  elements/cells  cf  the  crcssheac  cf  press  effort/fcrce  75030  T, 
obtained  by  different  methods,  arc  also  averaged  date  of  experiments 


on  the  models 
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by  effort/forca  75000  T  acd  its  acting  model  primary  attention  was 
given  tc  questions  of  the  ncnunifcr irity  of  the  work  cf  the 
platcs/slabs  of  ccmposite/ccii pc cnc  constr ucticns/de signs ,  tc  the 
effect  of  the  form  cf  leading  on  the  stressed  state  cf  cross- taams, 
to  interaction  of  cross-teams  with  the  mating  members,  to  the 
development/detecticn  cf  the  real  deformations  of  cross-beams  in  the 
central  zone  (effect  cf  saggirg  cr  the  precision/accuracy  of  the 
articles  to  te  stamped),  fcire-type  strain  gauces  were 
established/installed  in  three  sections/cuts  cn  the  ends/faces  of  th® 
longitudinal  platss/sla  ts :  te  lc  \  the  fixed  cress-team  (Fig.  7C);  from 
above  the  crosshead  and  cr  the  lateral  surfaces  of  external 
plates/slabs  at  three  pcirts  cn  the  height/altitude  of  central 
section/cut.  Maximum  st resses/vcl taaes  in  both  cross-baams  (1C00-1100 
kg/cm2)  are  obtained  in  ths  center  cf  average/mean  platas/slats  (for 
example,  for  the  fix?d  crcss-team  section/cut  IL-II  in  Fig.  70). 
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:able  14.  Stresses/ volt  a ges  (in  kgf/cm2)  cn  the  tsnsicr.  fibres  of  the 


mean  section  of  cross-bean,  sagcirc  in  the  center  of  cross-team. 


MfHT 

Ha  Moae.mx  600  -640  900  1160—  ,  1300  340  -  370  100-120  6.3 -•>.<» 
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Key:  (1).  Method  of  deter ni ration .  (2).  Stringers.  (3).  Cross  beams. 
(4).  extreme.  (5).  intermediate.  |6).  avera ge/mean.  (7).  average/mean 
supporting/reference.  ( 8 )  .  aver  age/ nean  under-cylindsr.  (9).  extreme 
under-cylindor.  (10),  Sagging/def lecticn  in  mm. 


Fig.  70.  Arrangament  of  estenscmeters  and  stress  distribution  on  the 
lower  ends/faces  of  the  plates/slats  of  the  bas=»/rcct  of  press  by 
effcrt/fcrce  75000  T.  •-full-scale  sample/specimen;  t  -model. 

Key:  (1).  kgf/cm2. 

Page  108. 

In  the  sections/cuts  between  the  outer  and  average/mean  frames 
(I-I  and  III-III)  the  stresse s/ vclt ages  are  decreased 
approximataly/sxemplarily  by  half.  The  presence  of  longitudinal 
eccentricity  virtually  cces  net  have  an  effect  on  value  and  character 


DOC 


6 1C69103 


PAGE 


of  stresses/voltages  in  the  tear  section.  At  the  sane  time  in  other 
sections/ cuts  stresses/vcltages  along  one  side  from  the  center  of  the 
press  (it  is  nearer  to  the  certer  cf  pressure)  grow/rise,  and  on 
opposite  side  they  are  decreased  cr  the  average  by  15-20o/o. 
Transverse  eccentricity  dess  net  affect  stressas/ voltages  ir.  the 
cross-beams . 


The  nonuniformity  cf  eperatien  cf  longitudinal  plates/slabs  can 
be  described  by  coefficient,  i.s.,  ty  the  relation  cf  tensile 
stressas  on  the  external  filamerts  cf  average /mean  and  extreme 
plates/slabs.  The  value  cf  this  coefficient  (in  average/m*an  1.3)  is 
lover  than  the  value,  obtained  ty  the  calculation  (see  Table  13). 

From  the  side  of  stamp  set  tc  the  transverse  plates/slats  of  the 
crosshead  and  base/rcot  act  considerable  tangential  forces.  Eecause 
of  this  the  neutral  lines  cf  the  transverse  members  are  misaligned  io 
the  side  cf  stamp  set. 

The  greatest  shift  cf  neutral  line  (Fig.  71)  is  observed  ir.  the 
middle  part  of  the  longitudinal  p]ate/slafc,  rocreover  stress/vcltage 
cn  the  free  contour/cut  1  ire  in  the  absolute  value  cn  the  average  on 
50o/o  mere  than  stresse s/ voltages  in  the  place  of  contact  with  th*» 
supporting  teams. 


— . .  -  - « — — - ■■  ^ 


DOC  =  81069103 


P#G! 


Let  us  examine  the  effect  cf  the  tightening  cf  fins  on  the 
stresses/voltages  in  the  crcssheac,  studied  on  its  metallic  model 
[24  1. 

Heasurements  were  produced  with  the  following  versions:  were 
tightened  all  pins;  were  weakened  six  middle  horizontal  Fins;  were 
weakened  all  horizontal  fins  and  were  weakened  all  firs. 
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Fig.  71.  Shift  of  neutral  line  cn  the  height/altitude  of  the  bundle 
of  the  crcsshead  of  press  ty  effcrt/force  750C0  T. 


Key:  (1).  Neutral  axis/axle. 


Page  109. 

The  tightening  of  horizontal  pins  was  accomplished/realized  with 
the  aid  cf  the  torque  wrerch  with  the  interference  tc  50-55  kgf, 
vertical  -  by  hand  (without  the  key/wrench)  . 

Experiments  showed  that  in  the  cases  of  weakening  vertical  and 
horizontal  pins  occurs  the  redistr itution  of  the  ef fcrts/forces, 
which  effect  on  the  separate  parts  cf  cross-beam. 


The  greatest  effect  exerts  weakening  horizontal  pins.  In  this 


! 

i 
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case  the  stressas/voltaces  in  tie  tase  plates  increase  (Pig.  72,  73), 
and  the  ncnunif oral ty  of  stress  d istributions  according  tc  the 
longitudinal  plates/slafcs  grcws/tises.  Thus,  during  weakening  of  six 
middle  pins  stresses/voltages  ir  tie  base  plates  increase  tc  20-40o/o 
(see  Pig.  73),  and  the  ncnunif  cni  ty  of  stress  distributions 
according  to  the  longitudinal  plates/slabs  grcws/ri ses  frcm  1.6  to 
1.9  (Pig.  74).  Stresses/vcltages  in  the  under-cylinder  plates/slabs 
alsc  increase. 
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Pig.  72.  The  dependence  cf  stresses/voltages  <7.,  in  the  mean  section 
of  supporting  beam  (plate/slafc)  from  the  tightening  cf  pins  [24]:  1 
all  pins  are  tightened;  2  -  are  weakened  six  aver age/mean  horizontal 
pins;  3  -  are  weakened  all  hcrizcrtal  pins;  4  -  are  weakened  all 
pins. 


Fig.  73.  Dependence  of  stresses/ voltages  ay  on  lower  edge  cf  base 
plates  from  tightening  cf  pins  [24]:  1  -  all  pins  are  tightened;  2 
are  weakened  six  middle  horizontal  pins;  3  -  aro  weakened  all 
horizontal  pins. 


Key  :  ( 1)  .  kgf/cm2 . 
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With  weakening  cf  all  hcii2cntal  pins  the  stresses/voltages  in 
the  base  plates  and  under-cylinder  plates/slats  increase  ty 
8O-IOO0/0,  and  in  the  central  base  plate  -  to  50o/o;  the 
nonunif crmity  of  stress  distributions  according  to  the  longitudinal 
plates/slabs  grows/rises  tc  2.0-2. 2. 

During  weakening  of  vertical  pins  the  stresses/ voltages  increase 
only  in  the  extreme  under-cylincer  platas/slabs.  During  weakening  of 
all  pins  the  stresses/ vcl tages  in  the  average/mean 
suppcrting/reference  and  under-cylinder  plates/slats  increase,  the 
nonuniformity  of  stress  distributions  according  to  the  longitudinal 
plates/slabs  grows/rises. 

Consequently,  the  greatest  effect  on  the  redistribution  of 
stresses/voltages  has  the  tighterirg  cf  the  horizontal  pins  which 
tighten  longitudinal  plates/slats,  and  especially  the  tightening  of 
six  pins,  arranged/located  in  the  middle  part  of  the  plates/slabs. 

The  tightening  of  pins  leads  in  essence  tc  a  change  in  the 
stresses/ voltages  in  the  transverse  plates/slabs,  in  longitudinal 
plates/slabs  the  value  cf  stresses/ voltages  changes  to  a  lesser 
degree. 
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Fig.  74.  The  dependence  cf  stresses/voltages  nK  on  the  upper  edge  of 
the  mean  section  of  longitudinal  plates/slabs  from  the  tightening  of 
pins  [24]:  1  -  all  pins  tc  tighten;  2  -  are  weakened  six  middla 
horizontal  pins;  3  -  are  weakened  all  horizontal  pins. 

:?oo*fioc 

ncd'700  9 2800 

JSOO*  to:  2600*200 


1200*1200  1600-660 

Fig.  75.  Fig.  76. 


Fig  75.  Arrangement  of  indicators  in  measurement  of 

saggings/ deflections  of  tase/rcct  cf  press  by  effort/force  75000  T: 

I —I V  -  frame  of  press;  1-S  -  indicators;  10  -  control  panel. 

Fig.  76.  form  of  blanks  ard  ingcts  in  plan/layout  during  deformation 
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of  which  was  measured  saccing/def Section  cf  base/rcot  of  press  by 
effcrt/forcs  75000  T. 

Page  111. 

Under  the  press  effcrt/fcrce  75000  T  on  the  foundation  for  the 
measurement  of  the  saggincs/def lect  ions  1  of  fcase/rcct 
established/installed  special  struts  with  attached  in  them 
indicators. 

FOOTNOTE  i,  Actually  into  the  measured  value  tasides 
sagging/deflection  enters  alsc  the  elastic  compression  of  the 
plates/slabs  of  cross-beam.  E SDFCC1 NOTE. 

In  this  case  central  strut  was  with  the  cross  piece  for  fastening  of 
several  indicators  in  the  directicrs  cf  the  longitudinal  and 
transverse  axes  of  fcase/rcct.  The  diagram  of  the  laycut  of  indicator 
is  shown  in  Fig.  75. 

The  first  stage  of  measurements  had  as  a  goal  tc  explain  the 
effect  cf  the  fora  of  article  cr  the  value  of  the  elastic  bend  of 
cross-beam,  and  to  alsc  deterxire  actual  tending  deflection  with 
different  steps/stages  cf  effcrt/fcrce. 
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Fig.  76  on  one  scale  shews  ir  the  plan/layout  the  form  cf  those 
blanks  and  ingots  during  cefcrmaticr  cf  which  were  measured  the 
saggings/deflections  by  irdicatcrs  1,  3,  9.  "Table  15  gives  the 
averaged  values,  obtained  on  the  basis  of  a  large  number  cf 
measurements  (dispersioc/dissipaticn  cf  r ea dings/indicaticns  in  this 
case  did  net  exceed  10o/c  cf  average  value)  . 

Frcm  the  axaminaticr  tables  15  it  follows  that  fer  the  practical 
targets  the  value  and  the  character  cf  elastic  deformation  cf  the 
bend  of  cross-beam  are  determined  crly  by  the  value  cf  strain  and  do 
not  depend  on  form  and  si  zes/di  tre  rsiens  of  forging,  since  the  set  cf 
die  base-plates  provides  idertical  lead  distribution  on  the 
cross-beam  during  stamping  cf  different  articles. 

After  comparing  calculated  fnn  and  experimental  /T  of  the  value 


of  the  arrow/pointer  cf  Icngitudiral  sagging/ deflection,  we  detect  a 
goed  convergence. 
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'{able  15.  the  saggings/de  flections  cf  the  lower  cross-beam  cf  press 
by  effort/force  7500C  T  during  stamping  of  different  articles. 
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2700*  1*00  ,  3.40  ,  3.14  5.635  (.94  .  3.2  3.42  0  in  0.22  0.!> 


1670  800  3.30  .  —  —  2.10  —  -  0.10 

i  2000  -850  *  3.36  1  —  —  '  1.98  :  —  —  0.1  :> 

i  2300  •  400  3.50  4.80  —  2.10  3.3  -  0.20  0.24 


3,30  ,  —  —  2.10  — 


e  2800 

3,12 

4.72  5.620  i  2,04 

2.25  3.55  .0.0'.*  0.!“ 

0.17  i 

1200  1200 

3.40 

—  i  —  2-0 

i  —  —  •  0.30  — 

— 

1700  -.700 

3,39 

—  1  -  |2.U 

1  —  :  —  i  o.3i 

— 

2600  ■>  400 

3,33 

—  1  —  ;  2.0 

-  -  0.33 

3500  N  200 

3.34 

-  '  -  2.0 

—  -  0  H 

— 

Key:  (1).  Overall  dimensions  cf  articles  in  mm.  (2)  .  Number  cf 
indicator  (Pig.  75).  (3).  Steps/stages  of  effcrt/force  in  T. 

Page  112. 

Thus t  according  to  the  calculation 

f?  =  6,8146  -0.93  =  5,885  mm, 

actual  value  comprises 

f;  --  5,635  —  0,18  —  5,455  mm. 

Difference  composes  -7o/c.  |i| 


The  longitudinal  ard  lateral  stiffness  of  cress-team  are 
approxiroately/exemplarily  identical,  which  is  confirmed  by  the 
following  values  of  relative  herding  deflection: 

}jP  —  0,34  MM/M,  ]]  —  0,28  MM/M. 
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For  the  more  complete  judgaent  about  the  effect  the  rigidity  of 
crcss-beams  to  the  precision/accuiacy  of  the  articles  to  be  stamped 
it  is  necessary  to  knew  the  fern  cf  the  warpsc  surface  of  crcss-beam 
in  the  limits  of  the  area  cf  forging,  for  example  in  the  section/cut 
along  the  longitudinal  ci  transverse  axes  of  press.  Such  data 
(averaged  on  the  basis  cf  many  aeasurements)  were  obtained  fer 
steps/stages  the  I  and  II  ef f erts/f crces  cf  press  by  effort/fcrce 
750C0  T  during  stamping  cf  the  parts  cf  rectargular  planfcrm  (Cable 
16)  . 


From  table  16  it  fcllcvs  that  the  bend  of  cross-beams  virtually 
dees  not  affect  the  variation  ir  thickness  of  the  part  to  be  stamped. 
Investigations  showed  that  the  cresshead  is  deformed  analogously  with 
fix 
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^able  16.  Deformation  (in  mm)  cf  the  lower  cross-beam  of  press  by 
eff crt/f crce  75000  T  for  stcps/staces  of  the  I  and  II  e f fort/ force. 
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3.7  1 

i 

1  3,6 
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3,75 
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3,6b  i  2.25 

62  000 

0,57 

! 

-4.25 

4,2  ! 

!  4.0 

4,05  i 

l  ! 

4,50 

1 

4,75 

1 

4,90  3,32  : 
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Key:  (1).  Effort/force  in  T.  (2).  Humber  of  irdicatcr  (Fig.  75). 
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Page  131. 

4,  Special  feat ures/psculiiri ties  cf  the  behavior  cf  stamp  sets  with 
the  leading  cf  press. 

with  the  loading  of  press  the  dies/sta mps  and  die  base-plates 
are  found  under  conditions  cf  the  complicated  stressed  and  strained 
state,  being  they  are  subjected  tc  compression  and  bend.  If  we 
consider  in  this  case  that  the  stamping  is  accomplished  with  the 
specific  efforts/forces,  which  reach  by  6C  kg/mm2  and  more,  and  that 
the  plate/slab  (especially  arrarged/lccated  nearer  tc  the  die/stamp, 
to  say  nothing  of  die/stanp  itself)  work  at  elevated  temperatures  and 
to  a  considerable  degree  are  weakened  different  kind  by  slots/grooves 
and  holes,  then  are  completely  probable  not  only  the  elastic,  but 
also  residual  deformations  cf  stamp  set.  Eoth  those  and  others 
negatively  affect  the  precis! cn/acc cracy  cf  stamping. 

Experience  of  operating  the  pcwerful/t hick  stamping  machines  of 
different  constr  uct  ions/ desi  grs  makes  it  possible  tc  make  the 
conclusion  that  the  residcal  shaping  of  die  base-plates  is 
consequence,  at  least,  thrae  factors:  wear,  fatigue  breaking-eff  ar.d 
the  a  lastcplasxic  bend.  The  greatest  wear,  depending  on  the  shift  cf 
plates/slabs  relative  tc  each  ether,  must  be  observed  on  the  edges 
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where  the  shifts  is  maximum.  Therefore,  if  shaping  affects  only  wear, 
the  form  of  plates/slafcs  must  be  biconvex. 

In  the  presence  only  of  fatigue  breaking-off  the  form  cf 
plates/slabs  must  be  biccrcave,  since  in  this  case  the  maximum  of 
shaping  is  in  the  center  where  are  nest  great  contact  pressures. 

Finally,  the  elast cplastic  tend  makes  the  form  cf  the 
plates/slabs  of  con vexc-ccnca ve . 

Three  factors  indicated,  as  a  rule,  act  simultaneously,  some  one 
of  them  can  have  the  decisive  effect  on  shaping  of  die  base-plates. 

Page  132. 

Measurements  from  the  working  and  bearing  surfaces  of  the  lower 
scwblcck  cf  press  by  the  effcrt/fcrce  30000  T  of  UZTM  [  -  Ural 

Heavy  Machinery  Plant]  (Fig.  68a-c)  made  it  possible  to  establish 
that  in  them  was  observed  the  tendency  toward  the  con vexo-ccnca ve 
form  although  in  seme  sections/cuts  (for  exampla,  Fig.  88b)  cf  both 
of  surfaces  (in  the  center)  it  cccurred  convexity.  Consequently, 
shaping  this  plate/slab  appears  mainly  due  to  the  elastoplast  ic  bend 


Let  us  note  that  if  the  prevailing  factor  of  shaping  is  the 
elastoplastic  bend,  then  the  accusulation  of  residual  defcriration 
depending  on  a  number  of  cycles  cf  leading  carries  the  damped 
character.  It  virtually  ceases  after  a  comparatively  small  number  of 
cycles  cf  loading.  Fig.  65  shews  the  accumulation  of  residual 
defermatien  at  the  central  point  cf  different  die  base-plates  of  the 
model  of  press  by  effort/force  "5CCC  T.  Thssa  data  can  be  attributed 
also  to  the  plates/slats  cf  press  itself. 

All  this  shows  that  the  plates/slabs  work  under  conditions  cf 
the  low-cycle  fatigue,  which  is  characterized  by  the  interse 
accumulation  of  residual  defermatien  with  the  repeated  static 
loadings.  It  is  known  that  the  lew  frequency  cf  alternating  leading, 
especially  in  combination  with  the  holding  with  the  peak  load,  causes 
large  residual  deformaticr  in  comparison  with  the  same  at  the  high 
frequency  cf  loading.  The  deter ai ration  of  the  boundary/interface  cf 
elastic  resistance  for  the  state  cf  plane  stress,  which  corresponded 
tc  working  conditions  cf  die  tase-plates  and  dies/stamps,  shewed  that 
the  so-called  cyclic  yield  point  cf  the  material  of  plates/slabs  tc 
23o/o  lewer  than  static,  using  which  usually  is  perform-sd  the 
calculation  of  plares/sla hs  (tc  the  strength  £9]. 
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Fiq.  88.  Residual  shaping  of  the  seeking  and  tearing  surfaces  of  th 
lower  scwblock  of  press  tj  the  effcrt/force  3C000  1  cf  OZTM.  1  - 
worker  and  2  -  supporting/ref eronce  cf  side. 


Key:  (1).  Control  points. 


Page  133. 


It  is  at  the  saae  time  known  that  the  necessary  increase  in  the 
resistivity  to  shaping  it  is  possible  to  achieve,  utilizing  the 
surface  work  hardening/Feeninc  which  creates  a  layer  of  favorable 
residual  stresses/vcl ta ce s .  Theoretical  analysis  and  experiments  or. 
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the  models  showed  that  for  this  it  suffices  tc  plastically  deform 
plate/slab  at  depth  5o/c  cf  its  bei cht/a ltitude.  The  specialized 
equipment  for  the  stamping  (whatr  it  is  noted  in  the  work  f  9 " )  it 
makes  it  possible  tc  obtain  the  wcr k-hardenad  layer  with  a  depth  up 
to  30  mm,  which  can  give  recessary  effect. 

The  analysis  of  the  leading  cf  samples/specimons  with  the 
frequency  from  several  cycles  per  minute  to  several  cycles  in  a  24 
hour  period  with  the  total  number  cf  cycles,  which  reaches  tc  hundred 
and  thousand  (similar  frequency  is  characteristic  fer  the  leading  of 
die  base-plates),  shows  that  with  ar  increase  in  the  frequency  of 
leading  increases  the  erdcrance  limit  [11]. 

If  we  designate  KmB  -  <crmn  —  the  stress/vclt age  of 

°T 

aging/training;  <rr  —  yield  pcint),  then  with  the  repeated 
constant-sign  bend  the  accumulation  of  plastic  deformation  will  be 
considerable  even  when  A'm-  =  0,65,  .  tut  the  process  of  the  accumulation 
of  plastic  deformation  is  stabilized  already  after  the  first  250 
cycles.  When  Kmn  =  0,9  the  ascunt  cf  plastic  deformation  at  the 
moment/tergue,  corresponding  to  the  stabilization  of  process 
(Kmr  -  0.65i.  will  be  4  times  mere  tbar  in  the  preceding  case. 

with  the  repeated  static  lcadirgs  it  can  happen  so  that  steel 


with  the  higher  yield  pcirt  considerably  more  intensely  accumulates 
plastic  deformation  than  steel  with  the  lewer  yield  pcint. 
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Fig.  89.  The  accunu laticn  cf  residual  deformation  at  the  central 
point  of  different  die  iase-plates  cf  the  model  of  press  by 
effcrt/force  75000  T  (it  the  conversion  to  nature):  1  -  lower  and  2  - 
upper  scwblocks;  3  -  lower  and  4  -  upper  backing  plates. 

Key:  (1).  Quantity  of  loadings. 

Page  134. 

In  ether  words,  an  increase  in  strength  cf  stael  with  the  single 
loading  can  not  lead  to  the  appropriate  increase  in  its  repeated 
static  strength.  It  is  necessary  that  with  an  increase  of  yield  point 
to  the  same  degree  would  he  increased  ultimate  strength.  Therefore 
during  the  determination  cf  allcwetle  stress  for  the  plates/slabs  cf 
stamp  set  should  be  considered  ret  sc  much  yield  point,  as  these 
properties  of  material,  which  are  specific  for  the  repeated  static 
loading  (in  particular,  the  difference  between  the  yield  points  and 
strength) . 
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The  stabilization  cf  an  increase  in  the  plastic  deformation  of 
plates/slabs  in  the  case  cf  their  elastoplast ic  bend  is  the 
consequence  of  the  emergence  in  thea  cf  the  residual 
stresses/ voltages:  stretching  cr  the  working  (compressed)  and 
compressive  on  the  suppcrting/ref erence  (elongated)  surfaces 
(residual  stresses/volt  acts  apply  tc  certain  distance  depthward  of 
plate/slab).  The  amount  cf  plastic  deformation  the  greater,  the 
greater  is  leaded  the  plata/slat.  In  ether  words,  plastic  deformation 
is  more  in  the  plates/slats,  arra rged/located  nearer  to  the 
die/stamp. 

Let  us  note  that  after  the  accumulation  cf  plastic  deformation 
actually  paused  itself,  it  car  he  renewed  with  an  increase  in  the 
time  of  the  single  leading  cf  press.  The  presence  of  the  residual 
defermatien  cf  plates/slats  charges  their  stressed  state  during  the 
leading.  Under  the  acticr  the  g f f erts/f orcas  cf  the  press  of 
plate/slab  can  partially  he  straichtened/rectif ied,  attempting  to 
assume  the  ferm  of  the  tent  with  the  loading  cross-beam.  Ther  in  the 
sections  where  in  the  netdefermed  plates/slabs  ona  should  Gxpect 
compression,  is  observed  elcncaticr,  and  vice  versa. 


In  spite  of  the  stabilizat  icn  cf  the  residual  shaping  cf  die 
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base-plates,  it  entails  the  series/row  of  the  undesirable  phenomena 


and,  first  of  all,  negatively  it  2ffects  the  precisicn/accura cy  of 
stamping  (with  the  ccncavt  character  cf  the  working  surface  cf 
plates/slabs).  If  to  the  scwblcck  with  the  ccncave  working  surface  is 
established/installed  new  die/staaF,  then  at  the  first  moment  of 
loading  is  eliminated  the  clearance  between  it  and  by  sowblcck,  i.e., 
occurs  the  bend  of  die/staap.  Further,  with  the  partial  straightening 
of  plates/slabs  die/stairp  is  bert  in  the  opposite  direction.  Such 
repeating  loadings  after  several  cycles  give  Ci  to  the  residual 
shaping  of  die/stamp,  and  this,  ir  turn,  calls  an  increase  sc  in  that 
called  increase  of  their  variation  in  thickness. 

The  convexo-concave  and  biconvex  forms  of  plates/slats  adversely 
affect  the  leading  of  press  and  contribute  to  concentration  cf  load. 

For  eliminating  the  residual  deformation,  besides  the  already 
mentioned  work  hardenin c/peenin c,  with  the  e lastcplastic  bend  it  is 
possible  to  recommend  the  periccic  planing  of  the  working  surface  of 
scwblocks  (under  the  condition  cf  retaining/preserving/maintaining 
the  form  cf  remaining  pi stes/slebs,  obtained  by  there  during  the 
plastic  deformation) . 


Page  135 
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With  the  planing  is  remc ved/taken  a  layer  of  minimum  thickness,  in 
order  to  preserve  the  zone  cf  fsvcrable  residual  stresses/vcltages. 
It  is  logical  that  the  restored  scwtlcck  cannot  operate  with  the 
dis/stamp,  which  obtained  residual  deformat ior,  since  this  again 
causes  the  appearance  of  plastic  deformation  cf  sowtlock  due  to  the 
increased  contact  pressures  ir  the  central  part  of  it  of  working 
sur face . 

Finally,  during  the  ccnstrrcticn  of  equipment  in  it  one  should 
provide  a  minimum  quantity  cf  s  Icts/groo ves  a rd  holes  of 
technological  designaticn/pur Eose  also  as  far  as  possible  tc  avoid 
their  presence  in  the  central,  test  lead  range. 
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In  the  press  with  effort/fcrce  75000  T  of  NK  HZ- VNIIMETh  ASh  (Fig. 
108)  used  the  system  cf  the  limitation  of  the  misalignment  cf 
cross-beam,  which  relates  tc  croup  II.  Let  us  note  that  as  cr.e  of  the 
sensitive  elements/cells  in  it  is  csed  the  system  of  four 
synchronizing  cylinders  cf  the  type,  shown  in  Fig.  1C4 
(simultaneously  synchro ri2ina  cylirders  afcscrt  the  small  part  of  the 
power  mcment/torgue  cf  the  ecce ct ricity)  . 

In  order  to  decrease  the  effect  of  the  deformation  of  liguid  on 
the  value  cf  misalignme rt  and  tc  increase  the  sensitivity  cf  system, 
it  is  filled  with  hydraulic  fluid  (46.3o/c  of  glycerin,  19. 2c/o  of 
alcohol,  2o/o  of  anticorrcsi ve  additives,  the  other  water),  the 
modulus  cf  elasticity  cf  vhict  comprises  3.  45«104  kgf/cm2,  i.'e., 
almcst  2  times  high ar  than  the  modulus  of  elasticity  cf  spir.dla  oil. 
For  the  same  target  the  hydraulic  fluid  in  the  system  is  located 
under  the  constant  pressure  160  kgf/cm2. 
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The  sy nchrcnizing  cylinders  1 y  special  ccnduits/mani folds  are 
connected  with  the  cylinders  cf  the  drive  of  throttle  valves.  The 
plungers  cf  these  cylinders  thrcuch  the  lever/crank  system  move  the 
stocks/rods  of  throttle  valves  arc  drain  valves. 

The  upper  plungers  cf  the  cylinders  cf  the  drive  of 
chokes/throttles  have  somewhat  larger  diameter,  than  lower.  This  is 
provided  for  so  that  with  the  wcrk  cf  press  without  the  eccentric 
load  would  be  supported  full  cate  cf  throttle  valve. 

System  works  as  fellows.  Mitt  the  misalignment  cf  the  crcsshead, 
caused  by  the  eccentric  application  cf  lead  (angular  displacement  \ 
and  angle  of  rotation  *) ,  will  te  raised  the  pressure  in  line  I  of 
synchronizing  cylinders  5  (pressure  in  line  II  in  this  case  will  be 
lowered).  Because  of  this  with  the  pressure  increase  cn  the  specific 
value  the  stocks/rods  cf  cylinders  3  and  4  (in  Fig.  108  to  the  right, 
on  the  side  of  misalignment)  will  meve  upward.  Through  the 
levsr/crank  system  their  notice  is  transmitted  to  thrcttls  valve  7. 
The  latter  will  begin  tc  te  closed.  As  a  result  the  pressure  in  the 
angular  working  cylinder  C4  will  fall,  simultaneously  throttle  valve 
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6  will  begin  to  be  moved  upward,  decreasing  resistance  for  the  pass 
cf  liquid  into  the  angular  wcrkirc  cylinder  D,.  with  a  change  of  the 
pressure  in  the  angular  cylinders  the  resulxant  of  the  effcrt/force 
cf  press  is  combined  with  the  actual  center  of  pressure  cf  blank, 
removing  in  this  case  eccentricity.  Consequently,  in  the  process  of 
thrcttlin g/choking  the  displacement  cf  the  stccks/rcds  of  cylinders  3 
and  4  virtually  depends  only  cn  argular  displacement.  In  ether  words, 
if  we  visualize  that  the  liquid,  ircluded  in  the  system  of  the 
synchronizing  cylinders,  is  ineem pressibla  (tc  eliminate  the  effect 
of  the  elasticity  of  liquid  cn  the  displacement  of  the  stccks/rods  cf 
cylinders  3  and  4  drives  cf  throttle  valve) ,  than  in  the  beginning  cf 
the  operation  of  choke/thrott le  will  occur  the  stiffening  jcint 
between  the  rotation  cf  cress-beam  and  the  displacement  of  throttle 
valve. 


Let  us  note  that  in  different  positions  cf  throtrle  valve  in  the 
dependence  on  its  censt r uct do n/de s i cn  can  net  appear  (balanced 
throttle  valve)  or  appear  (untalacced  throttle  valve)  the  active 
effcrt/force,  which  effects  cr  the  throttle  valve  from  the  side  of 
flow.  In  the  second  case  this  effcrt/fcrce  will  sxcre/add  up  to  the 
effort/force,  moving  the  stccks/rcds  of  cylinders  3  and  4,  and,  thus, 
contribute  to  an  improvement  in  the  sensitivity  of  system. 

Drain  valve  8,  estat lished/i  retailed  in  th*  system,  is  intended 
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in  order  during  the  complete  overlap  by  the  throttle  valve  cf 
delivery  conduit  to  completely  unload  working  cylinder  from  the 
pressure.  With  the  maximum  eccentricity  (longitudinal  600  and 
transverse  200  am)  nominal  effcrt/fcrce  descends  with  75000  T  to 
70CCO  T.  Misalignment  mcst  net  exceed  0.3  mm/ii  (longitudinal)  and  0.6 
mm/m  (transverse).  The  described  system  facilitates  the  conditions 
for  the  werk  of  press  and  it  reccmended  well  itself  in  the  process 
cf  its  operation. 

Page  167. 

The  procedure  of  its  calculation  is  contained  in  the  work  of  B.  v. 
Bo^zanov  and  V.  P.  Lints  1 . 

FOOTNOTE  ».  The  "automatic  elimination  of  the  misalignment  cf 
crcsshead  in  the  hydraulic  stampirc  machines",  "forging  and  stamping 
production",  1961,  Ho  6.  ENDFCGTNCTE. 

Are  given  below  the  experimental  data,  which  characterize  the 
dynamics  cf  the  work  cf  the  press  cf  press  with  -chs  dascribed  system. 

with  the  central  and  eccentric  loadings  cf  pr°ss  oscillcgramod 
the  following  parameters: 


^  *■  . . .  ,  + 
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the  course  of  the  crcsshead  (idle,  worker,  reverse/inverse) ; 

valve  travel  of  the  distributer  of  workirg  cylinders; 

valve  travel  of  distributor  cf  the  hoisting  and  balancing 
cylinders ; 

pressure  in  the  line  cf  cuter  working  cylinders; 

pressure  in  the  lice  of  pitch  working  cylinders; 

pressure  in  the  line  of  hoistirg  cylinders; 

pressure  in  the  line  cf  the  balancing  cylinders; 

pressure  in  the  ancular  working  cylinders; 

the  course  of  throttle  valves; 

pressure  in  all  focr  lines  cf  the  synchronizing  cylinders; 

the  longitudinal  and  transverse  misa  li  gn  rents  of  the  crcsshead. 

The  installation  diagram,  utilized  during  the  experiment,  is 
shown  ir  Fig.  109.  Oscillcgra phing  was  produced  on  two  train 
exten some trie  installation  CT-2U-51. 
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Fig.  109.  The  diagram  of  installation  of  measuring  equipment  during 
the  experimental  invest  iaaticr  cf  the  system  cf  the  limitation  of  the 
misalignment  of  the  crosshead  cf  jiess  by  effcrt/force  75000  T:  a  - 
arrangement/positicn  cf  dynamometers  {pressure  senscrs)  ;  t  - 
arrange  ire  nt/positicn  of  hcdcgrafhs  (6  -  crossbead;  7  -  transverse 
misalignment;  3  -  longitudinal  mi salignment ;  9-12  -  throttle  valves); 
1  -  working  cylinders;  2  -  hcistirg  cylindars;  3  -  balancing 
cylinders;  4  -  throttle  valves;  5  -  synchronizing  cylinders;  I-XII1  - 
dynamometer. 

Key;  (1).  Panel.  (2).  Elevator. 
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For  the  recording  cf  the  course  cf  crosshead,  and  also 
displacements  of  the  racks  cf  the  cylinders  of  the  drive  cf 
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distributers  was  used  the  slide-wire  sensor  (hodograoh)  (sae  Fig. 

Xf(. 


Strokes  of  throttle  valves  were  recorded  with  the  aid  cf.  the 
twe-string  hodograpns  sack  of  which  was  connected  with  the 
potsnticmetric  diagram  (Fig.  109k,  hodographs  9-12).  The  motion  of 
valve  stem  was  transmitted  to  the  textolite  slider  with  two  trass 
contacts.  Slidar  was  mevee  on  special  guide. 


For  measuring  the  misalignirert s  cf  the  crosshead  was  developed 
the  hodegraph  (Fig.  109t  hcdccraphs  7,  8)  whose  schematic  was  shown  in 
Fig.  110. 


At  the  ends  of  cross-team  1  are  establishea/installed  rcllars  3, 
across  which  is  thrown  catle  1.  Tte  end  of  the  catle  as  attached  cn 
lift  well,  net  connected  with  the  press.  Cover  plate  8  links  cable 
with  toothed  rack.  7,  the  tension  cf  cable  is  accomp  1 ished/reali zed  by 
a  set  of  loads  9,  placed  into  oil  cylinder  10. 

During  the  motion  cf  crcss-team  without  the  misalignment  the 
rack  is  fixed,  aitn  the  advent  cf  a  misalignment  tha  rack  is  moved 
upward  or  down  (dependirc  cn  the  direction  of  misalignment).  Forward 
motion  cf  rack  is  converted  icte  tetary  motion  of  gear  6,  which  sits 
on  one  shaft  with  drum  5,  to  which  are  wound  two  strings  cf 
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hodcgraph.  The  electrical  circuit  cf  this  hodcgraph  in  essence  is 
analogous  to  diagram  in  Fig,  4Sa;  difference  lies  in  the  fact  that 
here  moving  element  s/cells  are  the  strings,  and  contacts  4  ere  fix*  d. 
The  extent  cf  the  movement  cf  strings  so  much  once  is  more  than  the 
extent  of  the  movement  cf  rack,  ir  how  often  the  diameter  of  drum  of 
mere  than  the  diameter  cf  gear. 

The  measurement  of  pressures  was  conducted  with  the  aid  cf  the 
dynamometers  on  the  wire-type  strain  gauges  with  the  base  10  mm  and 
resisting  of  115  ohms,  established/installed  in  the  appropriate  lines 
cf  the  hydraulic  system  (see  Fic.  1C9a),  and  thay  checked  by  the 
manometers,  placed  there,  where  arc  dyna mcmeter.  Sin ultaneorsly  were 
f ixed/reccrded  voltages  with  equipaent  of  the  control  (see  section  3, 
Chapter  III),  establishec/insta 1 led  on  the  struts  of  press. 

Experiments  were  run  with  the  resid ue/sett ling  cf  the 
eccentrically  arranged/lccated  heated  ingots,  and  also  with  the  rigid 
presses  (without  upsetting)  tc  the  already  deformed  ingots 
(sizss/dimensions  and  the  material  cf  ingots,  and  alsc  the 
sizas/dimensiens  of  eccentricities  see  in  section  J,  Chapter  IV). 
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Fig.  110.  Hodograph  fcr  the  recording  of  the  misalignment  of  the 
crcsshsad . 


Key :  (1)  .  Fleer  level. 


Page  169. 


The  graphs,  obtained  after  the  interpretation  of  oscillcgr ams, 
they  are  shown  in  Fig.  Ill,  112. 


Let  us  examine  the  dependerces,  obtained  with  the 
residue/settling  of  the  irgets  which  were  established/insralled  with 
the  longitudinal  eccentricity  uCC  irir  to  tha  left  from  the  panel  (Fig. 
Ill)  . 
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Comparing  dependences  k-  -/in.  /i ,  /in  in  Fig.  11 1e,  f  with  a 

change  in  pressure  P  r*t\  and  p.  f  m.  it  is  possible  tc  establish 

that  the  beginning  of  the  coverage  cf  chckes/th rottlas  occurs,  when 
the  pressure  differential  in  the  synchronizing  cylinders  is  7-10 
kgf /c m2 . 

System  is  very  sensitive.  Virtually  the  notice  cf  throttle  vaiv 
follows  instantly  a  charge  cf  the  pressure  in  the  synchronizing 
cylinders. 

Frcra  graphs  P,  t  <t i  and  '■  t  ,n  Fig.  1 1  ic  shows  that  the  true 
eccentricity  in  the  fcegicricg  cf  upsetting  ingots  was  mixed,  i.e., 
center  cf  pressure  was  nisaligned  net  only  in  the  longitudinal,  but 
also  in  the  transverse  directicr  tc  angular  working  cylinder  2. 

Sensing  element  of  systeir  eperatas/wears  with  longitudinal 
misalignment  on  the  order  of  C.  25  its  [Fig*  11  1b,  h T  -  ,mm;  Fig. 

i  iic-f ,  p  /  <o). 

Upon  reaching  of  the  laxiiruir  pressure  of  step/stags  the  I  in  tfc 
pitch  cylinders  maximum  value  of  n  i  sa lig n roe nt  is  2.0  mm  (0,125  nm/m) 
At  this  time  the  group  cf  cuter  working  cylinders,  where  enter 
angular  cylinders,  it  is  ret  yet  connected,  but  the  mcment/tc rg ue , 


created  in  the  synchronizing  cylinders,  it  is  insufficient  fer  the 
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balancing  cf  cross-beam.  Upon  the  start  of  outer  cylinders  the 
misalignment  is  dacreased,  since  is  chcxed  the  fluid  flow,  which 
enters  cylinders  3,  4,  Bcr  the  stabilization  cf  misalignment  it  is 
required  by  4-5  s,  after  which  its  value  is  1  mm  (0.06  mm/m). 

Upon  cascade  connection  cf  the  II  effort/force  the  value  of 
misalign irent  is  decreased  tc  C.  25  an  (0.0  15  mm/m)  ,  since 
simultaneously  increases  the  leveling  mcraent/torgue  from  the 
effcrt/fcrce  in  the  chckec  angular  working  cylinders. 

With  cascade  ccnnection  the  III  longitudinal  misalignment  was 
0.5  mm  (C.03  mm/m).  In  the  same  period  is  fixed  transverse 
misalignment  0.5  mm  (0.  1<J  mm/ir)  .  let  us  ncte  that  fluctuations  of 
pressure  in  the  working  cylinders  with  t=190-200  s  are  caused  by  th 
shert-tera  translaticn/ccrversicr  cf  handle  of  the  distributer  of 
working  cylinders  into  the  neutral  position  [Big.  111b,  Hp,=  f \t) |. 
These  oscillations  at  the  moments  cf  switching  the  v.alves  of  brief 
ones  and  rapidly  attenuate. 

From  the  examination  of  dependences  S.nn  -  >  m  and  h  (Fi 

111a,  b)  it  is  evident  that  during  the  motion  of  cross-beam  in  the 
period  when  pressure  in  the  line  cf  working  cylinders  was 
established/install  =  d,  value  h”D  is  constant,  which  indicates  the 
stability  of  the  work  of  system. 


OoC  a  SiOfr^lOH 


p<ki&  l 5*? 


affcrt/fcrcs  75000  T  at  leading  with  longitudinal  accentricity  400  mm 
(to  *ha  left  from  ccntrcl  panel).  Ike  designations:  -  pressure  in 

the  group  of  pitch  cylinders  (d  yn  amemoter  I);  pp,  -  pressure  in  the 
group  of  cuter  working  cylinders  (dynamometer  II);  p0  *  pressure  in 
the  reverse/inverse  cylinders  (dynamometer  III)  ;  -  pressure  in 

the  balancing  cylinders  (dynamometer  IV);  p**' r.  -  i;  2:  i-.  o  -  pressure  in 
the  angular  cuter  working  cylinders  after  the  throttle  valve 
(dynamometer  VIII,  VII,  V,  VI);  pcl »'  -  '  ■  y.  «>  -  pressure  in  the 
synchronizing  cylinders  (dynamometer  XII,  X,  XI,  IX)  ;**.<•-  '  3.  4> 

course  cf  the  corresponding  tkrcttle  valves  (hodographs  12,  1  1,  ’0, 

9)  ;  $ mp  -  course  cf  the  crosskead  (traverses)  (hodegrapn  6)  ;  a™  and 
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ccnnections/communicaticr s  which  ’is  fixed  with  the  leading  cf  the 
control  equipment  in  question  (the  voltages  indicated  are  distributed 
evenly  and  are  400-  500  kgf/cn2)  ,  it  is  possible  to  conclude  that  with 
the  eccentricity  does  net  occur  the  additional  loading  of  the  frames 
cf  press. 

From  the  analysis  cf  the  graphs,  which  characterize  the  work  of 
system  with  the  residue/sett  ling  cf  ingots  with  the  longitudinal 
eccentricity  400  mm  to  the  right  from  the  control  panel  (Fig.  112), 
it  is  possible  to  arrive  virtually  at  the  same  conclusions  relative 
to  time  and  sequence  cf  activation  cf  the  orgacs/ccntrols  of  system, 
that  also  with  the  resid ce/sett  ]i rg  with  the  same  eccentricity,  but 
to  the  left  from  the  panel  (see  ateve).  These  graphs  also  confirm  the 
high  sensitivity  of  system.  Value  h’\"  did  not  exceed  1  mm  (0.C62 
mm/m) ,  moreover  it  also  is  fixed  at  the  mcmen t/torq ue  when  tc 
high-pressure  line  was  corrected  cnly  the  group  of  pitch  cylinders. 
Upcr.  the  start  of  outer  cylinders  the  misalignment  becomes  equal  tc 
zero.  Further  occurs  the  rotation  cf  the  crcsshaad  tc  the  side, 
opposite  the  initial  m isa lign se rt ,  cn  0.3  mm. 


0  40  30  120  <60  200  240  230  320  360  * CO  t  cen  (S) 

4 


Fig.  112.  Parameters,  which  characterize  work  by  effcrr/force  75000  T 
at  the  loading  with  the  Icngituciral  eccentricity  4C0  mm  (to  the 
right  frcm  the  control  parel).  Designations  see  in  Eig.  111. 

Key:  (1).  kgf/cm2.  (2).  s. 

Page  174. 

Then  it  re-set,  stopping  with  the  longitudinal  misalignment,  equal  to 
0.3  mm  (0.019  mm/m)  .  With  the  maximum  effort/force  cf  stap/stage  the 
III  longitudinal  misali gc rent  reaches  0.6  am  (0.0375  mm/m).  Curing 
the  loading  was  fixed  the  transverse  misalignment  whose  maximum  value 
reached  4.4  mm. 

The  basic  parameters  of  system  at  the  ef fort/for cz  of  step/staga 
III  (t  =  35C  s)  are  given  in  Table  2€. 

As  can  be  seen  from  Table  26  (for  example,  in  value  besides 
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longitudinal  there  is  alsc  transverse  excentricity  toward 
remcval/distanca  from  the  panel. 

The  complete  effort/fcrce  cf  press  in  this  case  was  67280  T. 
voltages  according  tc  the  data  cf  supervisory  equipment  in  practice 
do  not  differ  from  these  ettained  earlier  with  the  longitudinal 
eccentricity  to  the  left  frem  the  control  panel.  In  this  case  the 
voltages  decreased  (to  4CC-45G  kaf/eir2),  since  the  effort/fcrce  of 
press  in  this  case  was  less. 

Let  us  determine  the  value  cf  actual  eccentricity  with  the 
maximum  effort/fcrce  of  press,  utilizing  data  of  oscillograph ing. 
From  the  momental  equation  cf  forces,  which  effect  cr  the  crcsshead, 

we  will  obtain  that  the  eccentricity 

.  _  h  (Pi  -  Pu)  -  Mc 
3Pi  ~Pu~G  ' 

where  lj=650  -  distance  from  the  cuter  cylinders  to  the  center  of 
press  in  cm; 

Pj  =16600  m  -  effort/force  of  each  cf  three  groups  of  cylinders, 
except  the  group  where  there  are  the  "dhoked"  cylinders,  in  T; 

^=1  2750  -  effort/force  cf  the  creup  of  cylinders,  where  enter  the 
*'<lhcked"  cylinders,  in  1. 


DOC  =  81C69104 


PJGI 


Table  25.  Parameters  of  the  leveling  system  at  the  end  of  the  working 
course. 

H'jMvp  II' 

Sf\  UHVIHHapa  H 

,  /  , , .  3pocce.ibH<»ro 

>-r..>'Tpbi  ■  r"'i.  1,.*  ^  K/ianaH. 

i  :  3  -i 

,  01 

B  kT  c. m-  .  .  290.300:245.240 

r  b  kT  cm-  .  355  155' 170  160 

hn,  Wmm  :  6  0  35  28 1 

rn  b  kT  cm-  ^  —  '315;  —  I  — 

p'  b  kT  cm:‘T!  — |310  — ;  — 

Key:  (1).  Parameters  (Pig.  111).  (2).  Number  (i)  of  cylinder  and 
throttle  valve.  (3).  in  kcf/cti2.  (4).  in. 


Table  26.  Parameters  of  the  leveling  system  at  the  end  of  the  working 
streke. 


(X)  HoMep  (I) 


0) 

riapaMeTPbi 
iPhc.  !12) 

UH.TH  H  J, p  a  It 

apocce.n»Hor»> 

K.tanaHa 

; 

.  2 

3  4 

„  O) 

Pcu  R  >C r 1  CM" 

150 

1  I 

!  250 

| 

300  300, 

j 

Pc,  B  jT  CM*  ! 

165 

I  160 

1 50j  1 50' 

^  j 

15.6 

|  27.6 

'  0  j  0  | 

p£  B  </  CMJtS)  ! 

— 

305 

—  j  —  : 

P*  B  hT  l 

- 

1  305 

i 

I  i 

Key:  (1).  Parameters  (Pig.  112).  |2).  Number  (i)  of  cylinder  ana 

thrcttle  valve.  (3).  in  kef/eir2.  (4).  in. 


Hence,  substituting  in  the  expression  for  the  eccentricity  known 
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values,  we  will  obtain 

650(16600-  12  7.V)i  -  49  000  _ 

*’  _  '  5(i  000  -  12  750  -  50H0  ~  tb 


Consequently,  the  value  cf  adjusting  eccentricity  (400  mm)  was 
changed  insignificantly. 
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Let  us  determine  relative  values  \h,, /f  (see  Table  29): 


. _  AIC" 

u  — “  T - , 


A/i" 


where  L  -  distance  between  the  extreme  and  central  control  points. 


Being  assigned  by  the  values  cf  the  average/mean  specific 
eff crts/f crces,  permitted  by  the  strength  of  press  and  instrument, 
and  alsc  knowing  the  actual  conditions  of  leading  (P  and  g)  and  val  u« 
A  hi,  A  h:  during  stamping  cf  control  forgings,  let  us  construct  for  each 
step/stage  of  sffort/fcrce  tentative  dependences  \h°:  cn  g  (Fig.  119) 
[18],  on  this  graph  value  \h°u  is  civen  in  o/c  from  resultant  error, 
caused  by  the  band  cf  cross-beam  and  by  the  warping  cf  die/stamp. 

From  Fig.  119  it  is  evident  that  almost  cn  entire  range  cf  the 
specific  ef f crts/forces  used  magnitude  of  arrer  according  to  tne 
thickness,  which  depends  cn  the  elastic  warping  of  die/stamp,  is  mere 
than  the  sura  of  two  errors:  from  the  elastic  warping  of  die/stann  and 
bend  of  cross-beams.  In  the  case  when  specific  ef ferts/f orces  exceed 
30  kg/m m2  (during  stamping  cf  the  fergings  of  the  increased 
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pr^cisicn/accuracy)  ,  tc  tha  precisicr./acc uracy  cf  stamping  the  bend 
of  cress- teams  does  net  have  an  effect. 

Lat  us  examine  some  from  the  die-forgod  forgings,  obtained  on 
the  press  by  effort/force  75  COC  T  (Fig.  120a,  b)  .  They  are 
standardized  and  have  relatively  larger  thickress  of  fabric  (30-60 
mm).  From  each  such  forging  they  nanufacture  several  parts  of 
different  thickness.  These  ferginos  are  characterized  alsc  fcy 
intricate  shape,  presence  of  the  system  of  wide  adges/fins,  by  large 
drops/jumps  in  the  thicknesses.  All  this  impedes  the  investigation  cf 
forgings. 
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Fig.  119.  Tentative  dependences,  tihich  characterize  the  rigidity  of 
the  cross-beams  of  press  ky  effcrt/force  30  OCO  T  of  UZTM  frcra  the 
point  of  view  of  their  effect  tc  the  precisio  r/accuracy  of  stamping. 


Key:  (1)  kg/mm2. 


Table  30.  Data  about  the  centre!  fergings. 


i 

MaTAnMa.g 

lUTaMnoBaHHOn 

1  I** 

j  >  CH.iMe  uiT aMnonK h 
n  t  bdC .  T 

>-  -  ■ _ •'  -/  J 

(  i 

1  n.imuajib  1 

- rsrr- 

CpeAHee 

VCHJIHp 

yac.ibHoe 

B  K  r  *•  M  : 

nOKOBKH 

_ l  -U 

f ' 

!  pacieT- 
•  Hoe 

i 

j  ftakTMVP 
.  CKoe 

i  lipoeKUMIt 

B  L.US  ( 

pacgeT 

HOC 

j  (p«lKTi:gr 

1  CK<X* 

1  B93  (mic. 

120,  a)  . 

49 

!  44 

■  15 1)00 

31.40 

2>*.20 

I  B'.'.'i  imic. 

120.  6 1 

49 

-t  / 

1 4  1)00 

33.00 

32.00 

Key:  (1).  Material  of  the  die-fcrced  forging.  (2).  Ef fort/ferce  of 
stamping  in  thousand  T.  (3)  calculated.  (4)  actual.  (5)  .  Projected 
area  in  cm*.  (6).  Average/mean  specific  effcrt/force  in  kg/irir2.  (7) 
Pig . 

Page  186. 
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Data  of  the  forgings  in  cuesticn  are  given  in  table  30, 


Let  us  note  that  the  bcttcir  dies  of  press  by  effcrt/force  75  COO 


T  had  permanent  deflection  (table  31). 


The  deviation  of  the  sire/di  ire  rsion  of  tha  obtained  blank  from 
that  caused  by  drawing,  corrected  with  the  residual  shaping  of 
die/stamp,  reaches  1.6  mm.  However,  the  depth  of  the  figure  cf 
die/stamp  for  the  forging  of  the  type  of  that  shown  in  Fig.  120a,  is 
lower  than  provided  for  by  drawing.  In  this  case  resultant  error  must 
decrease  by  the  value  cf  a  "re vcrse/inverse"  error  in  the  die/s :amp, 
i.e.,  allowed  during  its  eanufactcre,  which  was  considered  during  the 
investigation. 


For  processing  cf  the  results  cf  the  measurements  of  thickness 
was  used  the  sampling. 
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for  the  forgings  indicated  coincide.  It  is  possible  tc  assume  that 
the  fixed  small  transverse  wedge  shape  is  connected  with  the 
ncr.unif  crmity  of  the  elastic  warping  of  die/stamp  due  tc  the 
dissymmetry  of  forgi.ngs  in  the  transverse  direction. 

The  results  of  the  error  aralysis  in  the  geometry  of  the 
die-forged  forging  (Fig.  120b,  section/cut  19-27,  where  it  is 
discovered  is  maximum  lenticularity)  are  given  in  Fig.  12  1. 

Maximum  resultant  error  6,™*=  13,92  mm  is  composed  of  the  following 
values  (in  the  brackets  it  is  irdicated  o/o  relatively  6max): 

Ah?**  =  0,4  mm  (2,5%); 

Ah™*  =  1,32  mm  (9,5%); 

Ah™x  =  1.6  mm  (11,5%); 

Ahm  —  10,6  mm  (76,5%). 

Let  us  note  that  the  relat  ierships/ratios  of  errors  from  the 
elastic  warping  of  ir.struaent  and  from  the  bend  of  cross-beams  for 
the  forging s,  obtained  cn  the  press  by  offort/forc9  75  00C  T, 
virtually  were  not  changed  in  ccnjaiison  with  the  analogous 
relationship/ratio  cf  the  errors  in  the  forgings,  obtained  cr  the 
prrss  by  ef fort /force  3C  COO  1. 
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Table  31.  Given  deviations  due  to  elastic  defcrnaticns  for  seme 
die-forged  forgings,  obtained  cn  the  press  by  effort/force  75  000  T. 


(.  l> 

\  Uir,<Miu<»  mu  U'l  I 

ilOKOUKj 


\ 

f 


Pmc.  120.  a  I  2.2 
Phc.  120.  6  :  1,72 


t  X 


I  4,2  I  1,‘vi 
'  3,32  !.4't 


1,41 

1.23 


<S> 


1.3  7.4  i  ; 

I.."  6.0  I'" 


Key:  (1).  Die-forged  forging.  ( i)  ir  mm.  (3).  Fig. 


■  9  20  2 '  22  23 

[0  kOM/npcnbHtiie  movru 


Fig.  121.  Distortion  of  geometry  cf  dio-forged  forging  of  panel  with 
size/dimensicn  1670x800  cf  am  ir  central  longitudinal  section. 


Key:  (1).  Control  points. 


Page  188 
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Taking  into  account  that  fcr  the  die-forged  forging  cf  th«!  type 

of  that  shown  in  Fig.  120a  in  sccticn/cut  25-36  A/i.,,  =11.2  mm,  the 

maximum  lsnticularit y  (at  point  32)  will  be  3.2  mm.  If  the 

sizes/dimensions  of  die/stamp  were  sustained  strictly  on  the  drawing, 

then  this  value  achieved  4.0  so  (at  point  32  Aft,*  =1  mm).  Since  A hT'  = 

=  0.6  mm,  and  the  error,  introduced  ty  sowblocks,  this  forging  is  in 

connection  with  2.0  mm,  the  value  cf  the  elastic  warping  cf  dia/stamp 

is  equal  to  1.6  ram.  Assuming  that  the  systematic  error,  called  by  the 

state  of  die/stamp,  is  absent,  we  will  obtain  following  components  cf 

maximum  resultant  error  dmax=i5.4  m; 

3Ars  =0-6  MM  (3.8%); 

lh™*  =  1,6  MM  (10,4%); 

A/C*  =  2,0  mm  (13%); 

A/u  =  11,2  MM  (73%). 

It  is  possible  to  consider  that  a  '•  rever se/inverse"  error  in  the 
dis/stamp  completely  compensated  deviations  from  the  bend  cf 
cross-beam  and  partially  from  the  elastic  warping  of  die/stamp. 

The  given  deviatiors  for  the  forgings,  similar  to  these 
examined,  they  are  shown  in  table  31.  In  this  case  as  the  standard 
parameters  are  accepted  the  fcllcwirg:  Pnp  =  70  000  T;  qnp  =4000 

kgf  /cm2  ;  a„r  =  l,5  m . 

The  greatost  deviation  cf  the  sizes/dimensions  cf  the  standard 
forging,  obtained  with  the  maxisui  effort/force  of  prass,  wculi  be 
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6-7  ran.  fledge  shape  cf  cne  of  the  fcrgings  of  the  type  of  the  panel, 
not  symmetrical  in  the  Flan/laycut  (2700x1400  mm)  and  obtained  on  the 
press  by  effort/force  75  COC  T,  is  characteri 29 1  by  the  following 
averaged  numerals:  lengthwise  0.54  and  in  the  transverse  direction  of 
0.63  mm/lin.  m.  This  confirms  the  high  effectiveness  cf  the  system  cf 
the  limitation  of  m isa 1  i c r men t. 

After  determining  relative  values  AhU/^  Ahc,  let  us  construct 
also  for  the  press  by  effcrt/fcrce  75  000  T  tentative  dependences 
A h°u  on  g  (Pig.  12  2). 

As  for  the  press  by  effort/fcrce  30  000  T,  these  dependences 
show  that  the  elastic  bcnc  cf  cicss-bearas  in  comparison  with  the 
elastic  warping  cf  die/stamp  plays  insignificant  role  in  the 
formation  of  the  le ntic ularit y  cf  the  die-forced  fcrgings,  it  is 
especially  with  tha  specific  ef fc rts/forces  mere  than  30  kg/mm2. 

With  the  conclusions/derivaticDs,  obtained  f cr  the  presses  by 
effort/force  30  000  T  021?  and  75  000  T,  coincide  the  data  cf  the 
studies  of  L.  A.  Shofraan  and  L.  C.  Gol’man  which  are  carried  out  for 
the  press  with  force  3000G  1  "SHeman"  [24]. 


DOC 


SI C69105 


PAGE 


Fig.  12 2.  Tentative  dependences,  which  characterize  the  rigidity  of 
the  cross-beams  of  press  fcy  effcrt/fcrce  75  0  CO  T  from  tne  point  of 
view  cf  their  effect  to  the  precisicn/accur  acy  of  stamping. 

Key:  (1)  kq/mm2. 

Page  189. 

Page  195. 


The  task  of  determining  the  ancunt  of  deflecricn  of  the 
thickness  of  the  die-fcraed  forging  due  tc  the  elastic  band  cf 
cross-beams  is  reduced  tc  the  determination  of  the  warped  surface  of 
the  latter  in  the  zone,  limited  ty  the  area  of  die/stamp.  In  this 
case  we  consider  that  during  the  leading  the  die/sramp  with  the  set 
of  plates/slabs  is  bent,  repeating  the  fora  of  cross-beam,  since  its 
rigidity  is  immeasurably  acre  ttar  the  rigidity  of  stamp  set.  as  an 
example  let  us  examine  tte  dete r a  i  r ation  of  bent  surface  cf  the 


. .  ~~j**.'^**^.*.*., 


it 
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cross-bea m  cf  press  by  effort/fcrce  75  000  T.  The  function  cf 
saggings/dsf lections  we  will  approximate  by  exponential  polynomial. 

As  starting  data  we  utilize  results  cf  calculating  the  bending 
strains  cf  the  cross-beam  cf  press  by  effcrt/force  75  000  T  by  the 
net  point  method  which  are  sufficiently  close  to  actually  measured 
amounts  of  deflection.  T c  perform  calculations  by  the  method 
indicated  for  all  required  points  cf  the  surface  of  die/stamp  is 
inexpedient.  The  function  of  sa  eg  ings/dr.  fleet  ions  we  find  in  the  form 
of  the  polynomial  of  the  3rd  decree  which  considers  torgue  lead  and 
load  from  the  concentrated  forces. 

Utilizing  the  method  of  least  squares  £  7  }  for  selecting  the 
approximating  polynomial  let  us  construct  it  for  each  of  three 
sections/cuts:  0-4,  5-8,  $-12  (Fig.  127).  In  this  case  we  accept, 
that  the  effcrt/force  cf  press  is  egual  tc  70  000  T.  After  taking 
polynomial  for  secticn/cut  0-4,  let  us  find  saggirgs/def lections  for 
thcs*>  points  of  the  longitudinal  axis  of  the  forgings,  in  which  were 
i  e*  ecained  the  components  from  the  elastic  warping  (at  values  of 
a;  0.5  a;  0.75a;  a).  Ther  let  us  determine 
•  i- f  lections  at  the  analogous  points  cf  s  act  ions/ cuts  5’-8 

f  :r  computing  the  sa eg ings/de fleet  ions  let  us  compose 
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Key :  ( 1)  .  Number  of 

Distance  x  from  the 


point  (Fig.  127).  (2).  Altogether.  (3).  Ncta. 

center  cf  crcss-team  along  its  longitudinal  axis 


m. 


Table  36. 


BJU 

*y 

x'y 

i 

x'y 

/ 

6,8146 

7.84 

9,05 

10.4 

2 

5.3939 

18.6 

64,1 

222,0 

■3 

3,1677 

18,2 

105,0 

602,0 

4 

0,9315 

7.5 

60,4 

486,0 

8i 

16.3077 

52,14 

238,5 

1320,0 

5 

6,5779 

7,55 

8.7 

10,05 

(4 

5,2356 

18,0 

62,2 

215,0 

7 

3i0353 

17,4 

100,5 

575,0 

8 

0.6947 

5,57 

44,8 

362.0 

Bi 

15,5435 

48.52 

216,2 

1162,05 

y 

5,9774  j 

6,86 

7,9 

9,1 

111 

4,8512 

16,8 

57,8 

200,0 

n 

2,7144 

15,6 

9,0 

515,0 

t: 

0 

0 

0 

0 

Bt 

13,543  | 

39,26 

155,7 

724,1 

ri  r  h  m  e  m  a  h  h  e.  Be;iHMMHa  npor«6a  y  b  mm.  a  p&cctorh  He  x  or  ue«Tp» 
noiiepeMMMhi  no  ee  npoao^bwoft  och  •  m 
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Key;  (1).  Number  of  point  (Fig.  127).  (2)  .  Note.  Amount  of  deflection 
y  in  mm,  and  distance  x  from  the  center  of  cress-beam  along  its 
longitudinal  axis  m. 
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During  the  computation  fcr  the  method  cf  least  squares  tbs 

system  of  equations  takes  the  fcm: 

b i  -  b.,a t  b3a3  =  B t; 

brav  ~  b.,a1  —  b3a —  b4a3  —  f}„; 

,  ,  ,  "  "  (99) 

I’m  i,  —  (>3d,  —  bta3  —  b3a3  —  B3\ 

1 *i„  />4w,  -  />5u,  --  b,,u3  ~  Bt. 

k- 3  *  3 

In  this  case  (>,■  —  ^  .v*;  BL  =  X  Ar  —  1,  5,  9. 

A  V 

Solving  the  obtained  three  (according  to  a  number  of  the 
secticns/cuts  of  cross-teams  in  acestion)  systems  of  equations  [each 
system  cf  the  type  of  equations  ( S 9 )  ],  that  ar?  distinguished  cnly  by 
absolute  terms,  we  will  cttair  the  values  of  the  unknown  coefficients 
(table  37) . 

Let  us  find  the  error  in  the  ccmputati cn ,  obtained  during  the 
calculation  via  approximation,  end  let  us  compare  it  with  the 
calculation  according  tc  the  ret  feint  method: 

e  =  y  —  if, 

where  y  -  the  original  value  cf  sagging/deflection,  obtained  by  the 
net  point  method  (table  38)  ;  7  “  value  of  sag ging/daf lection  found 
from  the  approximating  polynomial. 
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In  terms  of  values  e  fcr  the  appropriate  polynomials  it  is 
possible  tc  make  a  conclusion  atcut  the  fact  that  the  approximation 
conducted  is  satisfactory.  Then  saggings/de  flections  in  the 
longitudinal  sections  we  find  from  the  following  eguations:  fcr 
section/cut  0-4 

ij  7.G5037  -  0,G69Gv  ■  0.00037 1*2  —  0.002665*3; 

for  section/cut  5'-8 

y  =  7,43453  —  0,65809*  -  0,002125a-2  -  0.0030825a"; 

for  secticn/cut  9'- 12 

y  =  6,53322  —  0,45716*  -r  0.000357*2  —  0,005596a2 
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Table  37.  Values  of  the  urknewn  coefficients. 


KOS<t)<>imMt«TU 


i  pHC.  127) 

.  _ 

9*0 

■■  i 

0—4 

7,65037 

—0.6696 

0,000371 

—0,002665 

5— <5 

7,43453 

—0,65609 

0,002125 

—0,0030825 

9-12 

6,53322 

—0,45716 

0,000357 

—0,005596 

Key:  (1).  section. /cut  (Fig.  127).  (2).  Coaf ficients. 


Table  38.  Comparison  of  the  errors,  obtained  during  the  calculation 
via  approximations  and  by  the  net  Feint  method. 


X  B  M 

•  i  V 

>  HoMep  TO«JKJl  j 

ipnc.  I27p  | 

.  € 
y  b  u.« 

(V 

y  9  ,<f  v 

cl- 

€  t  <: 

/  i 

. 

f».  J>/  O/O 

6.6146 

-0.0621'. 

1.15 

j 

6,77586 

6.377V 

0.197-.., 

9 

5.99945 

5.9774 

—  0.022(13 

I  2  \ 

5,2353 

5.3939 

—0.1366 

3,43 

6  ! 

5,0626 

5.2356 

_ ii  1 72" 

10 

4,73037 

4,8512 

_0. 120'. 

l  ! 

3.3009 

3.167* 

-  0. !  >32 

5.75 

7  • 

3,1347 

3,0353 

0.09u4 

11 

2.8526 

2,7144 

~0, 13"2 

4 

0.8924 

0,9315 

—  0  0301 

|  8.05  j 

8 

0,6667 

0,6947 

—0,02" 

i  ! 

12 

-0,04265 

0 

—0,04265 

Key:  (1)  in.  (2).  Number  cf  pcirt  (fig.  127). 
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If  we  by  analogy  with  preced ing/pro vio us  approximate  bend  curve 
for  central  cross  section  (0-9)  ,  then  let  us  see,  that  with  the 
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transverse  sizes/di mensicns  cf  the  die-forgad  forging,  close  to  1  m, 
the  lenticularity  (convexity)  from  the  bend  of  cross-team  in  the 
transverse  direction  virtually  is  absent,  and  it  can  be 
disregarded/neglected.  Therefore  as  the  basic  calculated  dependence 
for  determining  the  composing  convexity  forging  on  the  elastic  bend 
of  cross-beams  we  utilize  an  equation  for  section/cut  0-4: 

y  =  7,65037  —  0,6696*  -  0,000371*=  —  0,002665x3.  ( 100) 

In  order  to  obtain  the  component  of  bend  for  other  steps/stages 
of  the  effort/force  of  press,  it  is  necessary  to  decrease  its  value, 
found  from  equation  (100)  ,  it  is  prcpcrticnal  to  a  change  in  the 
ef fert/f orce. 


The  correction  of  the  figure  cf  die/stamp  (shaping) 
acccmplishes/realizes  differently  in  the  dependence  cn  tha 
construction/dasign  cf  stamp  sets,  the  available  in  the  presence 
stcck  of  machine  tools  in  operation  for  manufacturing  of  dies/stamps, 
etc.  The  prof ile/airf ci 1  cf  die/stamp  can  be  fulfilled  either  cn  its 
worker  or  on  bearing  surfaces.  It  is  possible  also  between  the 
die/stamp  and  the  sowblcck  tc  cstab lish/ins tall  the  special 
plate/slab,  by  one  cf  contact  surfaces  of  which  is  given  necessary 
convexity. 
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In  the  opinion  of  the  authors  cf  this  bock,  it  is  expedient  to 
accomplish/realize  a  correction  cf  the  working  surface  of  die/stamp, 
especially  because  in  this  case  the  manufacture  of  profile/airfoil  is 
combined  with  the  manufacture  of  impression.  It  is  necessary  to  note 
that  the  convexity,  attached  to  impression,  contributes  tc  the  best 
shaping  of  part. 

For  the  experimental  check  cf  the  procedure  of  shaping  presented 
on  the  press  effort/force  75  00C  1  tested  several  dies/stamps  to 
working  surfaces  of  which  was  attached  the  convex  form,  determined  by 
calculation.  The  overall  dimersicrs  cf  each  cf  the  forgings  (length 
more  than  3  m)  to  be  stamped  were  such,  that  the  specific 
effort/force  of  stamping  was  ap  pr  c  *  imately  40  kg/irm2.  The  die-forged 
forgings  (Pig.  128)  had  in  essence  transverse,  but  also  longitudinal 
ribbing,  moreover  on  the  cne  hard  it  solid,  with  another  -  partial 
(it  is  concentrated  in  the  center  section).  It  is  necessary  tc  again 
emphasize  that  since  in  this  case  was  not  placed  with  target 
obtaining  thin  fabric,  while  it  was  necessary  to  only  remove  the 
lent! cularit y  of  forgings  and  tc  establish/install  the  possibility  of 
a  precise  reproduction  cf  the  prescribed/assigned  prcfi le/air f oil  and 
its  service  life  during  the  operation  of  die/stamp,  fcrging  had 
comparatively  large  thickness  fabrics  (to  20-25  mm). 

Dies/stamps  were  manufactured  from  steel  5KhNV  and  they  were 
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subjected  to  hardaning  tc  the  hardness  of  the  working  surface 
HRC=45-46. 

Before  die  setting  tc  the  frees  were  inspected  their  working  and 
bearing  surfaces,  and  is  also  fixed  the  stats  of  scwfclccks.  In  this 
case  it  turned  out  that  in  essence  the  prascribad/a ssigned 
profiles/airfoils  were  Bade  satisfactorily  (Fig.  129).  Only  in 
certain  cases  the  height/altitude  cf  the  made  profile/air foi 3  proved 
to  he  less  than  the  calculated,  tut  net  acre  than  15c/o. 


Fig.  128.  Die-forged  forgings  cf  jarels,  obtained  in  the  shaped 
die /stamp. 
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Pig.  129.  Supporting/reference  and  worker  of  surface  cf  shaped 

*  ' 

die/stamp  (in  central  lcrcitudi  raT~sTeciion)  :  s  and  c  -  respectively 
for  forgings  with  overall  diirensicns  in  plan/layouf  3200x700  nun  and 

2700x530  irnn.  The  pr of i le/a ir f ci  1 : -  -  given;  -  after  sinking 

of  die;  -  after  the  testing  cf  die/starap;  -  -  after 
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experimental  stamping. 


Key:  (1).  The  upper  die.  (2).  Centre!  points.  (J).  Ecttom  die. 
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Were  discovered  essential  deviations  from  the  flatness  cf  the 
contact  surfaces  of  scwllccks  (especially  lower),  which  are  the 
consequence  of  the  elastcplastic  tend. 

The  picture  of  the  leading  of  the  dies /stamps,  which  dc  not.  have 
residual  deformation,  and  the  die  tase-plates,  which  accumulated  this 
deformation,  can  be  presetted  as  fellows.  Simultaneously  with  the 
process  of  the  plastic  de formatter  cf  blank  occurs  the  bend  cf 
die/stamp  in  the  direct ict  cf  the  ccrcavity  cf  the  contacting  with  it 
surfaces  cf  sowblocks.  The  joining  cf  upper  and  Bottom  dies  on  th® 
angles,  and  sometimes  also  cn  tte  transverse  faces  causes  the  bend  of 
dies/stanFS  in  the  opposite  direction,  which  leads  to  certain 
straightening  of  sowtlccks  (in  comparison  with  the  position,  occupied 
by  them  to  the  loading)  .  As  a  reselt  th  a  dies/stamps  and  sowblocks 
occupy  the  intermediate  Fcsiticr  meanwhile  which  inherent  in  the 
plastically  deformed  unleaded  d la t es/ slabs,  a rd  those,  which  is 
engaged  plates/slabs,  after  assuring  the  form  of  the  warped  surface 
of  cross-beam. 
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Stamping  was  acccmplished/realized  into  two 
transitions/transfers,  mcrecver  preparing  die/stamp  did  not  undergo 
correction.  The  maximum  lenticu dar ity  of  the  blanks  of  these  obtained 
in  this  die/stamp,  was  $.5-S'k  urn. 

Consequently,  the  final,  shaped  die/stamp  entered  blanks  with 
the  large  variation  in  thickness,  which  was  tha  consequence  cf  the 
elastic  and  residual  defcinaticrs  cf  stamp  set. 
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Pig.  130.  Deviations  frctt  the  minimum  thickness  of  fabric  in  the 
central  longitudinal  section  cf  t\c  die-fcrged  forgings,  manufactured 
in  the  shaped  dies/staraps :  a)  forcing  320Cx70C  mm;  fc)  forging 
270Cx530  mm;  1,  2  -  respectively  measured  and  calculated  thicknesses 

h. 

Key;  (1) .  Control  pcints. 

Page  203. 

Loading  in  the  final  die/stamp  was  continued  not  more  than  40  s. 
The  obtained  forgings  virtually  did  net  have  a  lenricularit y. 
Deviations  frem  the  minimum  thickress  of  fabric  on  the  average  in  the 
forgings  of  all  typical  dimensions  did  not  exceed  1.5-2.  0  mm  (Pig. 
130a),  fcut  in  the  forgiegs  cf  some  typical  dimensions  1  mm  (Fig. 

130  b)  . 
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The  duration  of  the  application  cf  force  accepted  virtually 
ensured  the  constancy  cf  the  prcf ile/airfcil  cf  die/stamp  in  the 
limits  cf  stamping  batch  cf  20-25  die-forgad  fcrgings  (sec  Fig.  129). 

As  it  was  shown  earlier,  dies/stamps  work  under  conditions  of 
low-cycle  fatigue.  Therefore  it  is  possible  tc  confirm  that  the 
constancy  of  the  modes/ccrditicrs  cf  loading  eliminates  the  plastic 
deformations  of  profile/a ir foil ,  at  least,  in  the  limits  cf 
manufacture  on  the  powerful/thick  presses  of  forgings  of  cne  and  the 
same  typical  dimension. 


